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PREFACE 

The methodology for conducting an integrated general healtb 
survey of a community, as evolved in the Department of Epidemio- 
logy of the All India Institute of Hygiene and Public Health, Calcutta 
enabled u~ to carry out the survey of the medical, health and socio- 
economic conditions of the state of Sikkim within the time allotted 
for the purpose. The report has been divided into 8 chapters 
excluding the appendices, and the subjects dealt with under each, 
have been given in the contents. A detailed summary of the 
results obtained in this survey has been presented in Chapter VII 
with view to  give a fairly comprehensive idea to those who 
would not be able to go through the whole report. The reader'e 
attention is pa.rticularly directed to Chapter V I  which deals with 
the problem of health and disease in the state. It may, however, 
be mentioned here that in a rapid survey like this, the various 
figures derived can at best be the nearest approximation to 
the actuals. 

In the last chapter certain measures have been suggested to 
deal with the main health problems that were found to be seriously 
affecting the economy of the state, and a plan for the future 
medical and health organisation in the state has been outlined 
on the basis of the survey data. In this connection it  may be 
cmphasised that it is always betfter and profitable to base the 
health measures as well as services on the results of a survey 
which permits the planner to crystallize the problems and to 
determine their priorities. The authors' endeavour to publish 
this report would be amply justified, if i t  succeeds in stimulating 
interest in similar surveys being undertaken elsen here and serve8 
as a guide for conducting t)hem. 

S. C. Seal. 
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REPORT ON A RAPID MEDICAL AND 
GENERAL HEALTH SURVEY OF T H E  

SIKKIM STATE. 

CHAPTER I. 

Introduction. 

At the request of the authoritiea of the Sikkim State the Government 
of India through its Health Ministry aeked the Director of the All India Institute 
of Hygiene and Public Health, Calcutta, to carry out a rapid medical and 
health survey of Sikkim with a view to help in the planning of the future 
development of its medical and health organisations. Accordingly, a team 
consisting of the following members of the staff of the Institute proceeded 
to Sikkim on the 19th September 1953, and reached Gangtok, the atate 
capital on the 22nd September, 1953, via Dajeeling, there being a breach 
in the direct communication between Siliguri and Gangtok : 

1. Dr. 8. C. Seal-Professor of Epidemiology, 
2. Dr. L. M. Bhattacha ji-Associate Professor of Epidemiology, 
3. Sri K. B. R.oy-Statistical Assistant, 
4. Sri P. Ghosh-Laboratory Assistant 

and 
5. a peon. 

Objects of the Survey : 

The survey was carried out to obtain an integrated picture of- 
(i) the state of health of the people of the stat.e and the type, extent 

and distribution of the principal causes of sickness such as: malaria, 
kalaazar, tuberculosis, venereal dieeases, parasitic infmtations, 
diarrhoea and dysentery, small-pox and other communicable 
diseases, 

(iil the state of environmental sanitation such s, water supplies, disposal 
of night-soil, housing conditions, prevalence of insects and rodents, 
etc., 

(iii) the extent of immunisation against small-pox and other infectious 
diseases, 

(ir) the state of personal hygie,nc and extent of ecto-parasitic infesta- 
tions, 

( ~ j  the socio-economic and cultura.1 levels of the population, 
and 

(vi) the existing medical and sanitary organi~ations of the state, BO a,9 
to be able (a) to crystallize its main public health problems and to 
auggest necessary measures for their amelioration and control 
and (b) to help in the formulation of the future public health policy 
for the betterment of the health of the people. 



On reaching Gangtok the party called on the Political Officer and drew 
up its programme in consultation with the Dewan, the Executive Councillor 
in charge of health, the Chief Medical Officer, the State Engineer and other 
local officials. The programme included visits to representative places of 
the state and getting medically examined as many persons as possible in the 
towns, villages, homes, hospitals, schools, bazaars, eta., within the time at  
their disposal, so that a representative cross-section of the population could 
be obtained. To ensure the co-operation of the people an appeal in the form 
of a leaflet was prepared and printed in English and local languages and this 
was distributed among the people a few days ahead of the party's arrival 
in a locality. 

To carry out its programme the party had to undertake extenpive tours 
throughout the state for which the state government provided them with 
vehicular transport wherever i t  could reach. Por those areas where roade 
were not jeepable they provided ponnies and services of coolies to transport 
luggages and equipment. I n  addition to the above, the state also placed a t  
the disposal of the party, one trained compounder, a chaprasi a ~ d  two sweepers. 
Information was also sent in advance to  the state officials of the respective 
areas to cooperate with the party which they all did, ungrudingly. 

The actual work of the survey started from the 24th September, 1953, 
and lasted for nearly 6 weeks till the 3rd November, 1953, after which the 
party returned to Calcutta. The Professor of Epidemiology remained with 
the party till the 2nd October, 1953, after which the work was carried out by 
the Associate Professor. 

The task undertaken was not easy for several reasons. The time period 
allotted was short and the staff available was inadequate for the purpose and 
the terrain was difficult. I n  the face of a compact programme the party 
had to be constantly on the alert for time which not only included that for 
work and movement from place to place but also for a lot of packing and 
unpacking and loading and unloading. Even so, i t  was possible to complete 
the work strictly accorclirlg to the programme due largely to the sincerity, 
cooperation and perseverence of the subordinate staff of the party. 

We therefore, wish to place on record the appreciation of the services 
of the compounder C. Karshen Thin, who rendered ungrudging assistance and 
of Sri K. B. Roy and Sri P .  Ghosh for their continuous cooperation and assis- 
tance even under trying circumstances. 

In this connexion, we also wish to express our grateful thanks to Major 
B. K. Kapur, the Political Officer of the state and to Sri J. S. Lal, I.C.S. the 
Dewan of the State and his councillors and staff, without whose cooperation, 
zeal, enthusiasm and lively interest this survey could not have been possible 
within the time allotted. Our thanks are also due to Dr. S. L. Chopra, the 
Chief Medical Officer who not only took personal interest in the programme 
but also made available to us the assistance of the hospital or dispensary 
staff of the place where the party worlted. We are also obliged to Dr. K. V. 
Venkatraman, Serologist to the Government of India, School of Tropical 
Medici~e, for kindly undertaking the examination of the blood samples for 
Was~ermann Reaction and to Dr. M. N. Lahiri, Associate Professor of Microbio- 



logy a t  the Inetitute for doing Kahn and Aldehyde twts on a few blood curmplea. 
Lastly, we are grateful to Dr. K. V. Kriehnan, the Director of the Institute 
for hie interest in the survey work. 

The data collected in the field were traneferred to punch cards and tabulated 
in the Power Samee hrting machine in the Sta t ie t id  Section of the Institute 
through the courtesy of Bfr. K. K. Mithen, Profeuor of Statistice, to whom 
also our thanks are due. We also appreciate the help and cooperation of 
Sri P. M. Ray, Demonstrator of the Epidemiology Section, in carrying out 
the statidical calculations. 

Plan of work : 

( a )  Zoning of the Arm : 

For the purpose of thia survey the State was divided into five zones viz.,- 
I. Central-covering Gangtok and the neighbouring villagee of Burtok 

and Penlong. 
2. Southern-comprising Singtam Bazaar, Rongpo, Duga and the villegee 

around. 
3. Western-consisting of Namehi, Chakung, Soreng Bazaar and the 

villages in the vicinity of w h .  

4. Eastern-consisting of Rhenock, Pakyong and nearby villagee, a ~ d  

5. Northern--in which were included Dickchu, Mangan Bazaar, Singhik, 
Chungthan and Lachen with one or two villages around each 
centre. 

A list of the names of the villages surveyed in each zone with their popula- 
tion, as far as could be estimated locally, has been given in Appendix 1. A 
map of the state showing the surveyed areas is also attached (Appendix 11). 
It may be mentioned here that since the survey was a rapid one no attempt 
was made to adopt any sampling technique. 

The precedure consisted of- 

(a) recording of medical, personal and socio-economic histories of indivi- 
duals, families and villages including births, deaths and illnesses 
during the past 12 months and nature of diet and addiction ; 

(b) physical examination including anthropomet,ry and rapid nutri- 
tional assessment of both the sick and the healthy ; 

(c) collection and examination of blood, stool, sputum and other die- 
charges and of insects like mosquitoes, sandflies: etc. 

(d) carrying out of tuberculin test with tuberculin PPD. 

The above data were collected in three categories of schednlw, namelv ( I )  the 
individual, (2) the family and (3) the village, copies of which h e  given 
in Appendix VII along with their keys, in the preparation of which some 
guidance was thankfully received from the Dewan of the Sikkim State and his 
uouncillors. 



For laboratory examinations, a field laboratory was set up wherever 
the necessary facilities could be made available. For this purpose, the party 
carried its own equipment and material. For euch special examinations as the 
Wassermann or Kahn test of blood, which could not be carried out on the spot- 
speoimens were frequently mailed to Calcutta where these test3 were under- 
taken either a t  the Institute or in the laboratory of the Serologist to the Govern- 
ment of India. Collection of stools presented special difficulties to us because 
of the inaccessibility of places in which they were passed and because of the 
natural reluctance of the people to collect their own stool and to bring i t  to ua 
for examination inspite of being provided with clean faeces tubes for the 
purpose. For this reason, the stool samples of each and every individual 
could not be examined as originally planned. Thick and thin blood films 
were collected from practically all individuals surveyed. These were examined 
for the presence of malarial and other blood parasites. In  addition, samples 
of blood were also tested for Aldehyde reaction in suspicious cases. Haemoglo- 
bin was roughly estimated by Talquist's haemoglobinometer. I n  a few 
instances, throat swabs, pus from suspected tropical ulcer and Actinomycotic 
lesions were also examined and codirmed in the laboratory. Tuberculin 
testing was done with a single dose of 0-1 ml of 5 TU PPD and readings were 
taken usually after 72 hours or a t  least after 48 hours. This test could be 
carried out only i~ those places where the stay was programmed for more than 
two days. A scarch was also made for mosquitoes and other insects and 
identified in the field laboratory. 

(o) Analysis of the datu : 

For the purpose of analysis of the data i t  was necessary to transfer the 
raw data from the field schedules to a new set of schedules which permitted 
mechanical punching and tabulation in the Power Samas Sorting Machine. 
For the purpose of the present report complicated correlation of different 
factors has been avoided as far as possible. 

The various types of the above data collected in the field during the surveys 
have been integrated and presented in this report. 



CHAPTER 11. 

BOUNDARY, TOPOGMPHY, PHYGIOORAPHY AND OTHEB E N V L B O ~ E N T ~ L  
CONDITIONB. 

Area and Population : 
Sikkim is a small state of 2,818 sq. milea in the Eastern Himalayas, bounded 

on the north-eaat by Tibet, on the south-& by Bhutan, on the south by 
the Darjeeling district of Weat Bengal and on the weat by Nepal. The pre~ent 
population of the state according to the last Census (1951) is 137,725 comisting 
of 72,210 males and 65,515 females, the ratio between male to female being 
62.4 : 47.6. Only 2,744 or 1-9 per cent of the population are urban and the 
remaining 124,981 are resident of the rurr,l areas. The average deneity of 
population of the state is 50 per sq. mile. Classified according to rehgion 
the population is distributed a0 follom : 

1. Hindue . 97,863 71.96 per cent. 
2. Buddhists . 39,397 28-61 ,, 
3. Christians . 304 0.22 ,, 
4. Muslims . 124 0-09 ,, 
6 .  Jains 19 0.01 ,, 
6. Sikhs 18 0-01 ,, 

The Rindue and the Buddhists constitute the bulk of the population 
the former being three times ae m n y  as the latter. 

Topography and Physiography : 
The whole state is situated at 8 considerable elevation within the Himalayan 

mountpain zone, the ranges that bound i t  on three sides form a kind of home- 
ahoe. The state forms the catchment area of the head watem of the river 
Teesta which rises in the mountaim in the northern part of the state near 
Kanchenjunga, one of the loftiest mountains in the world (28,146 ft.). This 
river flows directly southwards all along. Another big river, the great 
Rangeet, runs west-east through the state and form8 the houndary between 
the eastern sub-divisions of Darjeeling district in West Bengal and the western 
part of Sikkim. Besides Teesta and Rangept, another important river of 
the state is the River Rongpo which runs east to west and  join^ the Teesta a t  
Rongpo. The ilortherll portion of the country is cut into steep escarprnent.6 
and except in the Lnchen and Lach~ing valleys, it is not populated. Southern 
Sikkim is, however, more open and fairly well cultivated. This confipra- 
tion of the country is partly due to the direction of the main drainage which is 
southern. The northern, eastern and western portions of the country am 
constituted of hard massive gneissic rocks capable of resisting denudation 
to a considerable extent. The central and southern portions, on the other 
hand, are chiefly formed by comparatively soft, slaty and schistose rocks 
which are easily denuded facilitating cultivation, and i t  is this area which is 
the best cultivated and the most populated in Sikkim. The general direction 
of the mountain syateln in Sikkim is from east to west. The chief ridgea 
are the Singalils and Chela, which run more or less north to south. Another 



north-south ridge runs through the central portion of the country eeparating 
the Rangeet from the Teesta valleys. The valleys cut by these rivere and their 
chief feeders are very deep and unhealthy. The Chela range which separatee 
Sikkim from Tibet in the north and Bhutan in the east is pierced by the Nathu 
La and Jelap La passes a t  altitudes of 14,140 and 14,390 feet respectively. 
This range separates the basin of the Teesta on the west from that of Terse 
on the east. The anow capped gorged ridges in the northern portion send 
down glaciers which, a t  places, come to about 13,500 ft., while those from 
the Kanchenjunga appear to descend a t  least another 1,000 ft. lower. Besidea 
the mountains, the state has in its northern part, several lakes big or small. 
One of them is near Chhengu and the other near Nathu La. 

Snow line : 

The perpetual snow line in Sikkim may be approximately put down at 
16,000 ft. 

Altitude : 

The altitude varies from nearly 1,000 ft. a t  Singtam Bazaar to about 
5,700 ft. a t  Gangtok and 12,300 ft. a t  Gnatong. 

Climate : 

Climate varies according to the altitude. The valleys are hot and humid 
almost throughout the year except during the winter when it remains cool. 
aangtok and elevations above 4,000 ft. are cold during the winter and bracing 
during the summer. In  the north, a t  places like Lachen or Lachung, the 
clinlate is temperate with snowing in winter (Dec.-March). 

Temperature : 

At Gangtok, the mean maximum temperature varies from 58°F in January 
to 74°F in July-August, whereas at  Gnatong in the north, the mean maximum 
temperature in January is only 37°F and that in July is 56°F. Similarly, 
the mean minimum temperature a t  Gangtok ranges between 36°F in January 
and 59" in July while in the north, a t  Gnatong, it is 17°F in January and 
42°F in July. 

Rainfall and Humidity : 

There are rainfall recording stations at  (i) Gangtok (temperature also), 
(ii) Namchi, (iii) Pernayangteo, (iv) Timi, (v) Chakuug and (vi) Lachung: The 
rainfall varies in different regions. Thus the average annual rainfall is 137' 
a t  Gangtok, 80" at  Namchi, 114" at  Pamayangtee, 91" at Timi, 73" at Chakung, 
64" a t  Lachung and 170" a t  Gnatong. The main precipitation occur during 
the months of May to September in regions be lo:^^ 6,000 ft.  and from March 
to September in regions above this elevation. Besides the monsoon rains, 
there are winter rains as well, mainly in December and February. Tn the 
north, the distribution of the rainfall is more uniform, the average varying 
between 5" slid 10" in all the months from March to September, with two 
maximum, one in April when the average fall amounts t o  6" and the other 
in July when i t  is 10". In  Gangtok the distribution of rainfall is not so uniform, 



the major part of the total reine hlls during the monmn month  from June 
to September, July and A q u t  being the wettat. Heavy  fall^ are much 
more frequent a t  Gangtok and the regions below, where the atmosphere remaim 
humid throughout the year, the relative humidity never going down below 
75 per cent in any month. 
Approach and Communications : 

Gangtok, the capital of the state, is directly approachable by all weather 
metalled road from Siliguri in the district of Darjeeling in Weet Bengal. 
Through this town passes northwards the main caravan trade route to 
Tibet via the Nethu La paas. Aa such the Badaar of Gangtok ie a busy and 
prosperous trading centre. Another caravan route lea& from Qangtok to 
Giagong in Tibet r ia  Lachen and Chhangu. The capital of the state is a h  
connected with jeepable roads with southern, eastern and western mtione 
of the state but some of these roads were found to be in bad state of repaim 
and jeepable only with difficulty. Beyond Gallgtok, towards the north, 
the road to Lachen is n ,w motorable up to Dikchu which l i a  a t  a distance of 
13 miles from Gangtok towards north-west. Thereafter, the road is only 
negotiable by ponnies or on foot. Other maill roads in the state are :-- 

1. Siliguri-Teesta bridge-Gaagtok tvia Rangpo and Singtam Bazaar. 
2. Singtam Bazaar-Namchi via Timi, towards the we&. 
3. Namchi-Kaya Bazaar-Chakung-ISo~eng Bazaar, in the west. 
4. Kamchi-Geyzing in the west. 
5. Soreng Bazaar-Damt>hang, also in the wat.. 
6. Rangpo-Naya Bazaar cia Melli towards west. 
7. Rangpo-Rorethang BridgeRhenock or Rongli in the east. 
8. Rhenock-Rorethang Bridge--Pacchikani and Pakyong in the eastern 

zone. 
Of these, barring the Soreilg Bazaar-Damthing road all others are more 

or less jeepable except during heavy rains. 

The villages which are scattered on hill sides are connected with each 
other or with the main centres by mule tracks or narrow hili paths. The 
presence of a large number of hill streams or rivers is a great hindrance to 
communications but many of these have been overcome by building wooden 
hanging or even concrete bridges, some of which are so narrow that only a 
jeep or land-rover can just manage to pass. There are also bamboo bridges 
across the Teesta or other streams for inter-village communications. Gangtok 
is telegraphically corulected with Kalimpong, the line passing through Rhenock. 
Impcrtant centres like Namchi, Soreng, Mangan and Singtam Bazaars, 
Pa.ngyo md Rhenock are served by post offices and the last three with 
tlelegrsph connections as well. There are also wireless operating stations a t  
Chungthan end near the Nathu La. The state runs its own transport services 
but private services are also allowed. 

Fauna : 

The state has a wide variety of wild animals like bears, deers, leopards, 
panthers, Tibetan gazelle, woolly hare, etc. They were not encountered m y -  
where in our tours. Various species of illsects and butterflies were seen. 
Among other insects, mosquitoes like A. ~laii.mus was plentiful in Singtam 
and Rangpo areas, while culSn.es and Aedea were encountered even in 



ngtok town. House and the blue bottle flies were also seen everywhere. 
Among rodents R. rattus was the main rat species. Many houses were also 
infested with Mus. musculus. Arthropods like Blata orientalis (cockroaches) 
were also seen in many houses. 

Vegetation and Flora : 

The state is very rich in its forest wealth which includes fir, oak, chest- 
nut, fig, birch, magnolia, rhododendron, sal, sishu, bamboos and canes, etc. 
There are nearly 40 different species of flowers including all English varieties 
like primulus, orchids and ferns which were in abundance. Besides the above, 
medicinal plants like Artemesia, Ephedra, Digitalis and Ipecacuhana grow 
wildly in the state and are likely to form a source of revenue if properly 
exploited. 

In  the Singtam and Rangpo areas, there is a dense growth of a shrub 
called Assam-lata which originally came from Assam. This is popularly 
believed to be associated with the prevalence of Kala-azar in the state. At any 
rate, the appearance of this disease in t,he state might have coincided with the 
introduction of this plant. This point has been discussed along with our 
description of the Kala-azar problem (See Chapter VI). 

Hot Spring : 

There are several hot springs in the state viz.. (1) Phut Sachu-on the 
side of the Rangeet river, 2 miles north-east of Rinchinpong monastery, 
(2) Ralong Sachu-on the west bank of the Rangeet river, (3) Youmthang- 
on the east bank of the Lachung river, 14 miles below Youmthang, (4) Momap- 
about 16,000 ft. above the sea, a mile below Kanchenjunga glacier. It is 
not known whether these are ntilised by the public in the treatment of any 
diseased condition. 

Soil and Sub-Soil : 

As no reliable survey of the soil has been done, i t  is difficult to know about 
its type and pattern, but these may be similar to that of Darjeeling where 
in tbe terai region the soil is of sandy alluvium type while in the hills i t  is 
composed of black, red and white varieties. Of these, the black soil is the 
richest for agriculture, the white the poorest, and the red occupies an inter- 
mediate position. I n  most of the places the sub-soil *ater level is high which 
keeps the surface moist and allows the growth of rank vegetatio~s. 

Irrigation : 

Although the state is favoured with abundant rainfall which helps in 
cultivation a certain amount of irrigation through open field channels from 
eprings or streams is also employed, particularly during the period of scanty 
rainfall. This method results in water-logging which serves as a source of 
breeding of malaria carrying mosquitoes in the lower altitudes in particular. 



Villages : 
The total number of the villages in the state is 99 amording to the 

census report. Of these, 52 were visited by urs, 3 from the central zone, 17 
from the southern, 18 from the weetern, 8 from the eastern and 6 from the 
northern zones. Six or (10.5 per cent) of thew villagee were below 1,000 ft., 
10 or 19.3 per cent were below 2,000 ft., 14 or 26-9 per cent were below 4,000 ft., 
19 or 36.5 per cent were below 5,000 ft., 2 or 3.8 per cent below 8,000 ft., and 
only 1 or 1-92 per cent below 10,000 ft. The climate is mild (tropical) in 
27 or nearly 52 per cent villages, moderate (sub-tropical) in 24 or 46 per cent 
and severe (temperate) in only 1 village. Only 5 or 11-5 per cent of those 
villages were situated in the zonal headquarters, 31 or 59.6 per cent were 
within 5 miles and the rest or 28.9 per cent were beyond 5 miles of these head- 
quarters. They were approachable either directly by jeepable motor road 
or through bridal paths. Only 19 or 36.5 per cent of them could be approached 
by metalled or non-metalled jeepable road, and tlre rest by mule track or hill 
path. 

Twelve of the villages and the Gangtok town i .e .  (25:;) of the villagee 
visited had post offices, four of them with telegraphic eo~nlnunication aa 
well. 10 or 19.3 per cent were served by the mail runners, while 29 or 56 per 
cent had no postal facilities. 

Types of Villages : 
The houses are all scattered home-steads except in the bazaars which are 

inhabited 111ainly by the Marwari and other Indian tradera who live in their 
shops, and by the local Newars and a few others. Only in the Lachen and 
Lachung areas the villages were compact and clustered with no proper bazaar. 

Housing : 
The total number of occupied houses in the atate according to the last 

census (1951) is 24,411. Of t h e ~ e  23,716 are rural and 695 urban. The average 
number of houses per sq. mile is 9 according to the last censm (1951). The 
houses are either wooden or thatched, usually built on a stoneoplinth. They 
are either single or double storied having wooden floors. Each has a com- 
pound or courtyard of its own. Bhotiya (Sikkimese) generally live in double 
storied houses, the upper floor providing the kitchen, the bed rocm and a 
combined prayer and guest room, particularly in Buddhist families. All 
except the poor live upstairs. Cattle, pigs, poultry and agricultural equip- 
ment are in the ground floor. Nepalis, on the other hand, prefer to live 
downstairs with tjheir animals around and store their agricultural products 
upstairs. Some of the houses are only huts with thatched and tinned or tiled 
roofs with not much of either light or ventilation. The courtyard and the 
ground floor in some houses remain dirty and unclean due to the keeping of 
pigs, cattles, poultry and goats. Such conditions in the lower altitudes facilitate 
breeding of sandfies, harbour mosquitoes and other insects which not only 
cause annoyance but also propagate diseases like, malaria, kala-azar, etc. 

Of the 247 houses surveyed, information regarding their nature was collected 
for 222 houses. Of these, nearly 60 per cent were thatched huts, 31.1 per cent 
with tinned or tiled roof and wooden wall and 2-7 per cent were puccs houses 
and the remaining 6.3 per cent were of other types. 



Water supply : 

The source of water in the state is either surface water from rivers or 
ground waters from springs. These are in abundance throughout. The water 
for drillking is not treated or filtered in any way. They are directly led 
from their sources either in galvanised or bamboo pipes to  the reservoirs or 
tapi. BeJdes Gangtok, piped supplies were seen a t  Namchi, Rangpo, Rhenock, 
Soreng Bazaar, Pakyong, Mangan Bazaar and Dikchu. I11 the+e places, 
however, individual house3 are not connected with water pipe except in the 
Gangtok town and in Namchi and Rangpo dak-bunglows. I n  all other areas 
the water is drawn either from covered reservoirs with taps or froin isolated 
water taps provided in the bazaar areas. I n  Gangtok, water from a nearby 
spring is led into a covered collection cha,mber which feeds two dietribution 
chambers, one for the bazaar area and the other for the palace, residency 
and the areas around. Frorn these reservoirs water is carried by pipes to 
many of the hou~es in the town. If is understood that with the present 
grcwth of t,he town these reservoirs are already being considerecl insufficient. 
In 47 of the localities surveyed water supply is mainly from the public taps 
and in the reinaining 5 both public and private supplies exist. The distribu- 
tion of water in 6 or 11.5 per cent of these villages is through pipes, in 12 or 
80.7 per cent i t  is obt,ained directly froin the springs, in 3 or 5.8 per cent it 
is collected from the rivers or lakes and only in one both spring and rain water 
is used. There is ,,cute shortage of nrater supply in places like Chakung 
in the west and Pakyong in the east during the winter. 

'Disposal of Night Soil : 

Except in the few places melltioned below therc is no arrangement of 
&ulily or public latrine and as such the people go about i11 the fields for defae- 
cation thus polluting the soil indiscrinlii1ately which results, as will be seen 
later, in heavy infestation with helminthic parasites. However, in the town 
of Gangtok and places like Namchi, Rangpo, Singtanl, Rhenock which have 
bazaar, pail or bucket system of latrine is used and the disposal of night soil 
is nraiilly by 3the hand-rcmovnl system through sweepers. In Gangt~k,  
Sing-tam, Namclli and Rangpo bazaars there are public latrines as well. Only 
the C.P.?V.D. Bunglow a t  Rongpo is fitted with septic tank latrine. In 
Gangtok night soil is incinerated along wit11 refuse, while in other placee 
t h e ~ e  are simply dumped in the valleys or jungles without any treatment. 
T1.1us fly breeding is enormous and flies like Musca, Blue bottle, Sarcophega 
were sepn almost everywhere. 



CHAPTER 111. 

There are several communities coming from different reuiel stoch now 
inhabiting the Sikkim state. It was therefore of intereat to examine their 
heights and weights to find out how far t h e ~ e  varied according to race, climate 
and physiography. These were recorded for almost all individuak examined 
by us. They enable us to draw only a general picture of their physical develop- 
ment. 

Age, sex and weight in different communities : 

Table I gives the average weights of persons in the different age groclpa 
by sex and communities. 

It will be Been that a distinct differeace in the weights of the two eexee 
in different communities exist. There has been a regular increase in weight 
up to the age of 26 years in both the sexes, except in one or two instances 
which might have arisen from the smallness of the samples. This increase 
in weight becomes more marked between 12 to 18 years, the adolescent period 
(age groups 3 and 4), irrespective of communities, except in the case of Tibetan 
females in whom it is rather earlier. The figures for the age group8 04-9 y a r e  
is not strictly comparable among the communities due to relative difference0 
in the ages of infant3 and children who form the group, and to the difference 
in their proportional distr~bntion in different communities. It is interesting 
to note that the male children between 5-10 years of all communities except 
the Lepchas are found to have more or less similar weights but with increase 
in age this pattern of growth show considerable changa. Thus, the average 
weights of adult Nepalis are the lowest and their growth practically remainr 
stationary after the age of 35. Similar is the case with the Lepchas. As 
regards other comnunities the average weights are, on the whole, higher 
than those referred to above. In  this respect the average for the Marweria 
and the Sikkimese does not differ much. (See Figurea 1 and 2 and Appendix 
VIII). 
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Similar trend is also seen in the females, amongst whom the Nepalie 
have the lowest average weights. Even so, the Nepalis of both sexes show 
higher average weights than those of the people in the Singur area (West 
Rengal). 

Comp~bring the two sexes the females have generally lower average weights 
than the inales of the correspondingagc groups except that between 10-14.9 
years. This difference in weights among the two sexes is, however, miniinurn 
in case of the Sikkimese women whose average weights are better than othere. 
On the whole, the average weights for different communities in Sikkim compare 
favourably with those of the rural population of West Bengal. 

Age, sex and height in different communities : 

The distribution of average heights by age groups in different communitiee 
is given in Table 11. 

Amongst males, those of Indian origin, like the Marwaris, show the best 
average heights in all age groups. Amongst the indigenous communities 
the Sikkimese and Tibetans are found to be slightly taller than the Lepchas 
and the Nepalis. After the age of 35 years the heights did not vary much. 
On the whole, adult males of the Lepchas have the lowest height. 

Adult females, as a whole,   how lower heights than the corresponding 
males but for the age group 10-14.9 years this is more or less reversed. Among 
the different communities, the Nepali females have the shortest stature in 
comparison to  the Lepchas, Sikkimese and Tibetans whose average height& 
more or less approximate one another ; Marwaris and ' other ' Indians occupy 
an  intermediate position. As in the case of average weights the period of 
greatest development in respect of height in all communities is also in the 
period of adolescence (12 to 18 years). (See Pigures 3 and 4 and 
Appendix VIII). 



CHAPTER TV. 

Political history and administration of Sikkim. 

The original inhabitants of Slkkirn were the Lepchar or as they call thern- 
selves Rorlg pa (ravine folk), an ancient tribe of mougolian extzaction mig- 
ratiug from the South Tibet. The reigning family from the beginning had 
probably beell a Tibetan and the culture and tradition of the state were bound 
up largely with those of the Great Plateau. Buddhism does not appear to have 
been introduced into Sikkim until as la1 e a\  thc 17th century, previous to 
which the people were mostly Animists. With the introduction of Buddhiarn 
by thc reforming party of Tibet and the founding of monasteries and templea 
thereafter the tangible history of Sikkiln really began. Tho Slkkim BuddhLsta 
referred to the Dalai Lama on all important secular matters and the rulers 
allied themselves nlatrirnonially with the Tibetan families. But, a t  the 
beginning of the 19th century troubles started in 8.kkim withclashof 
interest with the neighbouring state of Xepal, which 'was settled hy the 
British Government in favour of the former. Thh led to the treaty of Titalaye 
in 1871 by which the independence of Sikkim which the Gurkhas had begun 
to menace was guaranteed and the settlement of Kepalie in the state prevented. 
In  1889 the aggression of the Tibetans led to a war which was succeeded 
by the active intervention of the Indian Government. A Political Officer 
was appointed, the communications were greatly improved by the construction 
of roads and bridges, and the settlement of Kepalis which was eo long prohibited 
was also allowed a t  selected places in the state. Since 1892, there ha8 
been a tremendous increase in the Nepali population, so much so, that they 
now form the majority community. The same period also eaw a p t  
extensioo of cultivation. 

After the Indian independence of 1947, the Sikkim Durbar made a h h  
treaty of hiendship with I& whereby the Government of India assumed 
responsibilities for its (1) Defence, (2) Foreign Mairs and (3) Communications. 
In  all other matters the state is independent with the Maharajah at the head 
of its ad~nu~istration. He is assisted by tlhe Dewan who is a member of the 
Inchan Civil Service and has been deputed by the Union Government. Since 
1952, parliamentary system of government, has been introduced and extensive 
land reform carried out, in the st-ate. The state has now its own parliament of 
16 couucillors, 12 of whom are elected by the people and 4 nominated by the 
Maharajah. The Dewan, as the representative of the Maharajah, presides over 
the meetings. Two of the elected councillors, one belonging to the Bhotiya 
community and the other, a Nepali, have been selected by the Maharajah as 
Executive Councillors to hold chazge of the tranafemd eubjects, ciz. ( I  ) Edu a 
cation, (2) Medical Relief and Public Health, (3) Excise, (4) Forests, (5) Roads 
and Buildings, (6) Transport,, etc. All other auhjecta are direcfly under the 
control of the Dewan who is in overall charge of the rtdministration including 
Law and Order, Home and Finance. 



For administrative purposes Sikkinl has been divided into two sub-divi- 
eions, viz. (1) Gangtok and (2) Namchi. These are under the charge of Teheil- 
dars who have sub-tehsildars under them, posted a t  different areas. The 
main function of the Tehsildars is collection of revenues which they do t'hough 
village officials called mondals. The Tehsildars have also some executive 
function to performs. In  addition, the forest rangers have also been vested 
with some magisterial and executive powers by which t.hey try and impose 
fines upto a certain amount. There is also a High Court in the State under 
the charge of a Chief Justice who is assisted by another judge. In  addition 
there are Courts of Magistrates in Gangt,ok to deal with criminal and other 
cases. 

Revenue : 

The total revenue of the state amounts to Rs. 21,00,000 chiefly derived 
from customs, excise, sales tax, income tax, transport andsale of forest 
products and exports of oranges, apples, potatoes, etc. 

Population, Race and Nationality. 

The indigenous population of the state is composed of the Nepalis, Sik- 
kimese Bhotiyas, Lapchas and the Tibetans. Of them the Lapchas or the 
Rongs are the oldest and the original inhabitants of the state but are now 
being gradually displaced by other races. Next in order of importance and 
antiquity comes the Bhotiya who migrated from the Tibetan province of 
Khams. The Limbus who are also of Tibetan stock migated from th:: Tibetan 
province of Tsang, south of the Tsanpo (Brahmaputra). The Nepalis 
who now form the majority of the present day population of Sikkim are recent 
arrivals, fiom beyond the Arun in Nepal. Climate being healthy, epidemics 
absent and people having a high birth rate there was a phenomenal increase 
in the Nepali population between the year 1891-1901. This iucrease received 
some set back during the period 1911-1921 because of the pandemic of influenza 
and local epidemics of Relapsing fever and Kala-azar. The Buddhists have 
a caste-less society but the Nepalis are sub-divided into several castes and 
sub-castes according to their origin. Thus, among those of Indian origin 
come the (i) Brahmins, (ii) Chettris, (iii) Sannyasis, (iv) Kami, (v) Damai and 
the (vi) Sarkis, the last three being considered as scheduled castes. All 
other Nepali tribes and castes, dz., the Rais, Limbus, Gurungs, Manpars, 
Tamangs, Newars (Prodhans), Sunwars and the Sherpas are of Mongoloid or 
indigenous origin. 

In  addition to these indigenous races there are the Mnrwari and Bihar 
traders and a few Punjabees, Bengalees and people from the west coast of India 
who work as teachers, officials and soldiers. The only European that we came 
across was the Head-mistress of Gangtok Girlu' H.E. School. Besides above 
the floating population which comprises the traders and beggars from Tibet, 
tourists and officials from India is not inc~nriderahlc. In this respect, 
Gangtok, Rhenock, Mangan and Dikchu, lying as they do on the routes to 
Tibet, draw a large number of these traders and consequently have some 
floating population. This is particularly seen in Gangtok, which has the 
highest floating population. 



Altogether 1,700 persons were examined during this survey. Age and mx 
composition accordmg to zonee has been given in Appendix 111. The pro- 
portion of males to females was found to be 1.55 : 1, whereaa the correspondrng 
proportion in the cenau~ population is 1.1 : 1. The list of villaga with their 
approximate populations according to zone has been given in Appendix I. 
The percentage of population exlamilled in the varioue zones are 7-8 in the 
.central, 5.5 in the southern, 5.7 in the western, 4-7 in the eaatern and 12-3 in 
the northern zone, average being 6.2 per cent. 

The indigenous population of the state, although belonging to varioue 
.stocks or races, can be classed as communities rather than nationalities in 
a stricter sense. The distribution of these various communities in different 
zones is given in Table 111. ' 

Distribution of sample population according to wmmundies and zone. 
-- --- - 

ZONE 
-.--- . -- .. -- --. 

Colurnunitlu 

.---- ---- .- 

i i 
I 

'Nepab including S h e r p ~  

i 
Dlklrimese including Uhotlyaa 02 36 

! I 

Lepcha . . . . 118 I 28 ; / 
I i 

Tlbetan . . 
I 
I I 

Ydarrarl . . . 1 16 1 

Otl~er Indlans . 
! 
I 

X O L ~ ~ ~ O W U  . . . a 0 ,  0 1 31 . .  .. 
! ! 

!-- -__-___- _ _ _ ! _ _ _ _  
i I 

TOTAL . j 4 4  1 346 522 / 198 90 l iw I . . , 
i 

i 
. . 

I I I i ! ! 

The percentage distribut,ion of oon~lnunit~ies in the population as obtained 
in 1951 Census in the whole of Sikkim is shown in Table 111 against t h m  
obtained in the present survey. It will be seen that a f  in the Cemua the 
Nepalis showed the highest proportion. As regards other comrnl~nitiee the 
proportions among the sample population of Sikkhese was higher but for all 
athers t,here was not much of difference. 



Race and Religion. 

Hinduism and Buddhism are the two main religions prevalent in the state, 
The Maharaja hirnself is a leading member of an ancient 13uddhist royal family. 
The Maharaj-kunlar is the president of the Mahabodhi Society of India. 
Buddhism is the religion of the Tibetans, Sikkinlese and majority of the 
Lepchas. The Nepalis are predominantly Hllldus except the Tamangs, the 
Sherpas and the Limbus many of whom are Buddhists. There are also a fair 
number of Christians particularly among the Lepchas, and a few Jains, 
Sikhs and Muslims. The last named a,re mostly Biharis and are concentrated 
in Gangtok. The distribution of religion arnollg the sample population haa 
been shown against that of Census population in Table IV. 

TABLE IV. 

Distrihut,io?e qf the sample and census populations (1951) by sex and 
religion. 

Educational and cultural Facilities. 
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are only 2 High S!hools in the whole of the atat'r, one for boys and the 
other for girls. Both are in Gangtok and are affiliated to the Board of Secondary 
Education, West Bengal. The boys' school, established 27 years ago, is a full- 
fledged government institution but the one for the girls has been f~11ic:tioning for 
about 7 or 8 years and is run by a Scottish Mission with stato aid. This 

 ale Pclnnle I \ Sample populotiou. I Census 
population - -  

% 

. - -. 

No. 1 i; 

-- - 

No. I :b 1 No. % 

Hindus . . . . 

TOTAL I 1031 / . . I 66Oj . .  / 17001 .. / . .  

615 ; 01.7 00.0 1 71.08 

34.3 1 28.01 

4'12 i 0.22 

0.72 1 0.01 

0.01 

0.12 0.06 0.09 

I 
0.06 i - 
- I _ 

I j , -  

091 

566 

69 

12 I 

2 

11 

1 

43 

I----- 

376 

I I 

Buddhists . . 
. I 331 / 33.2 

Chritlans . . 
I 

' I 39 I 3.8 

Jnins . . . , 7 1 0.70 

57.31 

8ikhs . . . . 

Muslims . . , 

I 

235 I 35.82 

31 I 4.72 1 

0.76 I 
2 ! 0.30 

tI i 
I 

0.15 
I 

l i 
10 1 - 

! , - -- - - - - 

0.0 

I .m 

I I 

Others . . . 0 
I 

0.0 
i 

N . K .  . . . 38 - 

I 



school i~ ideally situated and has one of the best huildmgn in the &ate with 
clean, airy and well lighted c b  rooms. The girls a h  are very well looked 
after. The total scholars in t h e ~ e  two schools a t  the time of tlurvey WM 676, 
375 in the boys and 300 in the girls school. They are drawn frotrl all over the 
state. Both these schools have attached hostels for residential wholurn and 
teachers. At present therc are 50 boarders in the boyd and 16 it1 the gkle' 
hostel. Although the school children represent a special class and have their 
own health problcms they are not entirely divorceci from the lmul health 
condition which they often reflect. Hence, we made it a point tc) examine 
them wherever possible. Other ac,hools in the &ate are either primary or 
middle, run by Christian Missions or private I~odiss. The only aid they receive 
from the state is in the shape of small grants amounting to RR. 60-80 p.m. as 
the case may be. 

School Health and Sanitation. 

Besides the two schools a t  Gangtok as mentioned alsove, other schoole 
visited by us were a t  (1) Singtam Bazaar, (2) Sumin, (3) Timi, (4) Narnchi, 
(5) Soreng Bazaar, (6) Chakung and (7) Pakyong. Except in Gaqtok,  the I~uil- 
dings are unsatisfactory, and the class rooms are dark, ill-ventilated and crow- 
ded. In  some schools, viz., those a t  Narnchi, Chakung, Soreng Bazaar and Pak- 
vong buildings require immediate attention. Another common defect observed 
in all these schools was the complete lack of facilitie~ for drinking water, latrines 
and urinals within the compounds or within easy reach of the scholars. 8tu- 
dents ease themselves wherever they like and consequently there is universal 
soil pollution. There is also no arrangement, whatsoever for keeping the 
rooms warm during winter. The average number of scholars in these schools 
vary from place to place. In areas like Namchi, Chakung, and Soreug Bazaar, 
the number averages 100-120 while iY smaller areas, the number is below 100. 
It is often as low as 20-30. It was also observed that in several schools, as for 
instance, in those a t  Namchi and Pakyong, the heshers and young scholars 
had no benches to sit on, or tables or desks to mite. In  most of the achools in 
the state, graduate, or otherwise trained teachers were few. Although 
hygiene is included in the curriculum in some of the schools, as at Gangtok, 
Namchi, Soreng Bazaar, there is no trained teacher available for teaching the 
subject. This is often relegated to the teacher in charge of physical education 
which included drills and games like foot-ball. Health practices are neither 
insisted on, nor generally observed. Consequently auch condit.ions as caries, 
pediculosis, scabie~ and worm infestations were quite common among them 
children everywhere. The diet as supplied in the hostels was found to be 
insdcquate for the scholars considering their growing age period. POI 
collegiate and technical education, the stfate hrte no facilities. Students have 
to go to Kalimpong, Darjceling and Calcutta for this purpose, either a t  
their o m  cost or a t  state espense. 

Literacy. 

The extent of literacy among the populatioll surveyed iu different zones 
by sexas is given in Tahle P. A person capable of readmg and writing in any 
language was considered as literate. 





Literacy By Zone and Sex. 
In the surveyed population 56 per cent were literate, males predominating (67.8 per cent) over females (37-6 per cent). 

These figures are a little high because of the large number of school boys and girls being included in the survey. Even so, 
good deel of difference was noted in different zones, the ratee arranged in order being 76.2 per cent for the central, 59.1 per 
cent for the western, 116.0 per cent for the eastern, 32.6 per cent for the southern and 27.0 per cent for the northern zonea. 
There is a wide gap in the rate of literacy between the males and the females, particularly in the western, southern and eastern 
zones. In the northern zone, however, literacy in both sexes is the lowest. 

Literacy By Age and Zone. 

Table VI shows the distribution of literates (including just literates) in different zones by age p u p s .  It is true that 
the sample population below the age of 25 years included a large number of school children for which the higher rate of 
literacy was obtained but the same can not be said about the higher age-jyoups. 

TABLE VI. 

Distribution of literates (including just litm&tes) by zone and age g m p .  s 
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Even so, the rates of literacy among the higher age-groups were as high 
a8 48-5 per cent in the central, 25.0 per cent. in the southern, 43.8 per cent 
in the western, 35-5 per cent in the eastern and 29.2 per cent in the northern 
zone, average for all zones being 37.1 per cent which is much higher than 
the figure (17.7 per cent) obtained for the whole of West Bengal in 1951 
Census. Thus, literacy mainly traditional, was higher iu the central and the 
westernzones which included important centre9 like Gauqtok, Nnmchi, 
Chakuilg and Sormg Bazaar. Notwithstanding this high rate it may be men- 
tionedhere that no public library existed anywhere including Gangtok. 
Newspaper readmg is also limited to a few. One of the reasons probably is the 
absense of newspaper is one of the local vernaculars. 

Religious Institutions and Community Festivals. 

Durga and Lakshn~i Pujahs are performed in nearly every Nepali  hind,^ 
home during the Dussersh which is their national festival and a day of universal 
rejoicing for the relatives and friends to meet and exchange greetings with 
each other. Pujahs, ceremonial sacrifies of goats or buffaloes, feasting and 
drinking form a part of these ceremonies. Other important festivals in the 
state are the Blagh Snnkrafzt in January a t  Singtam, Rangpo, Rorcthang and 
Tribeni for the Hindus, Losum and Tibetan New Year's day in December- 
,Tanuary for the Budclhists. ,411 these festivals draw big crowds from the 
neighbouring villages into the bazaar centres for purposes of amusements, 
drinks and purchases. At few places there are Hindu temples for colnmunal 
worship. No history of epidemic arising from such congregations could be 
[elicited. 

Buddhists in Sikkim are, however, rnore orthodox with their religion and 
rather scrupulously observe their religions customs and lams. There would 
be no Buddhists' village without a " Goornpha " (monsatery) and hardly a 
Bhotiyn Buddhist house without a prayer room. These n101lasterie.s are 
built in specially selected places and are scattered widely throughout the state. 
A monastLtry may have single or double-storied structure with other additional 
buildings for monks, lcitchen, etc., and a yard for dancing aild com~llunity feast- 
ing. Another chara~t~eristic thing in a "Uoompha" is the number of prayer wheel 
(Mani) with printed scriptures wound round them. It is believed that twirliug 
of these wheels brings them piety. The main I~uilding consists of a central 
hall, dimly lit with rows of lamps burning, tremple drums and holy water 
vessels and the alter a t  the furthest end with the images of the Trinity. This 
hali is often fairly decorated and the rich goornphas have a large number of holy 
books and scriptures kept well preserved in the pigeon holes made for the 
purpose. These monasteries also serve as centres of education on traditional 
lines. These as well as the Buddhists homes can be easily recognized from a 
distance by the varied number of white prayer flags attached to long bamboo 
poles. 

Buddhists generally have devil dance in the courtyard to ward off demons 
and there is another kind of dance held in certain seasons to celebrate the 
worship of the spirit of Knnchenjanga. He is invoked as the war god of 
Sikkim. This dance is said to have been devised by the Maharaja Chngdor 

-Namgyal, (who also invented the Lepcha alphabet) and is performod not only 
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In general, addiction was most prevalent among the Sikkimese (72.6 per cent) Lepchae (69-5 per cent) and the Tibetan 
(66.7 per cent). The Nepalis and other Indians came next in order with the addiction rates of 59.7 per cent and 46-5 per cent 
respectively. It was least, 22-6 per cent, among the Marwaris. The overall rate of addiction to alcohol was 48.0 per cent and 
to tobacco 50.0 per cest opium addicts constituted 1-32 per cent of the population, the habit being prevalent among the Tibetans, 
Nepalis and Lepchas. The consumption of alcohol was highest among the Lepchas. In fact, " Rakshi " prepared from the 
millet seeds or buck wheat in their homes provided a common beverage for the Lepchas. It was kept in bamboo vessels and 
drunk through a long straw or bamboo pipe. Xext to the Lapchas such drink was popular with the Sikkimese, the Tibetans 
and, to a lesser extent, with the Nepalis and other Indians. The Marwaris, as usual, did not indulge in any alcohol and very 
little in tobacco. The latter was more popularly used by the Nepalis and the Sikkirnese. 

The addict,s were practically equally distributed betwee,n the two sexes, their prevalence being slightly less common 
among the females in all communities except the Tibetans and other Indians in which the females were more addicted to 
alchohol and tobacco than the males. 

The distribution of addicts according to age and sex is given in Table VIII. 

TABLE VIII. 
Nature and distribution of addiction by age and sex. 
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It will be seen that addiction increased with age but there waa tt suddett 
increaae from 18.6 per cent in the age group 0-14.9 year8 to 81.6 per cent in 
the age group between 16 and 24.9 years, the period of adolescence and early 
adulthood. Thereafter, there was only a slight rise in the rate, e. y., 86-4 per 
cent in the age group 25-44 years and 89.3 per cent in persow above 45 years 
in whom i t  was the highest. The popularity of alcohol and tabac;co would 
be evident from the data which show that even 12.1 per cent of the children 
below 15 years were alm indulging in alcohol and 15-1 per cent in tobacco. 
Females between 15 and 44-9 years showed slightly higher percentage of addiota 
in respect of all the three intoxicants than the males of the correspoufing 
age groups. 

Beverages : 

Besides liquor, drinking of tea either sweetened with sugar and milk or as 
raw infusions, are very common among all classes of people (sec! Chapter VII). 
The Sikkimese often add to it the butter of the cow or yak. 

Occupation : 

The main occupation of the people of the state it? agriculture. A few are 
employed as state officials in the police or military and as teachers, clerb, 
petty traders, labourers and domestic servants. Some take to the profession 
of priesthood which is particularly common among the Buddhists. The 
distribution of principal occupations among the population surveyed accor- 
ding to sex is given in Table IX. 

TABLE IX. 

Diestribdim of principal ocmpatio?es arnojhg t?he sample pcyuddolt acca~ding 
to sex. 

I hlale. 
I 

Female. 1 Both Sexea. 
I I 

Occupations. 1 - 7 -  
KO. I <A, 

Pries t 
Liberal Profession 
Landlord . 
Clerks and sedontery . 
At school . 712 1 41.9 
At home . 
Shopkeeper & Shop Asutt. 
Cultivator 
Traders . 
Domestio servent . 
Transport & other labour . 38 3.7 
Police 12 1.2 
Military . 1 0.10 
Village Headman . 1 0.10 0 .. 
Artiaan . 1 0.10 0 
Miarellaneoun . 39 3.8 

~ A . L  , 1 ,  1 0 1 



It will be aeen from Table IX that a large number of women were employed 
in agriculture, but the majority were either house-wives or a t  school. A'fair 
number of them mas working as domestic servant and labourers. Libme] 
profmsion like teaching and nursing also claimed a few of the women. Among 
the indigenous people there were only a few artisans and petty traders but 
no sweeper, washerman, barber and cobler were seen. These classes of work 
were generally undertaken by the migrants from Bihar, the Punjab and other 
neighbouring states. 

Age and Occupation : 
The distribution of occupation by age in the sample population has been 

given in Appendix VI. 

It will be seen that 20 children below 15 years were employed in cultive- 
tion and 4 were working as domestic servants. 

Agriculture : 
In  Sikkiln the most important crop is maize, which forms the staple food 

for the majority of its people. Though rice is grown extensively in the valleys 
in terraced fields, 6-7,000 ft. being the highest limit of its cultivation, the state 
is not self-sufficient in this cereal which has to be imported from outside. Other 
important cereals are millets (Kodo) and buck wheats (Phapar) which are 
extensively used for the preparation of a fermented liquor called Rakshi which 
forms an universal beverage of the people. I n  isolated places a little wheat 
and barley (Tsampa) are also grown. Black gram or Kalaidal, Mungdal and 
Potato are also cultivated. Cardamom which is exteusively grown in the 
nort,hern and eastern regions of the state is a cash crop and forms one of the 
main sources of revenue to the state. Although tea is grown so extensively 
in the neighbouring areas of Darjeeling and the habit or tea-drinking is 
oommon among the people, no tea garden exists within the state. 

TABLE X. 
Nunzber of villages cultivating various cereal crops by altitude (Total 

number of villages=52). 

I Cereals. 

I Buck- Railq., 0e-r 
wheat,. 

I I 

- 
Altitude (ft.) 1 

Paddy. Maize. / Millet. Wheat. 

1 

0 

-- 

lm - I  1 9  

I 

-3000 . : ::I 1 8 ,  1 (j I 3 

11 

4000 . 14 

9 

11 

2 

0 

-6000 . 
-8000 . 
-10000 . . . I  0 1  1 

TOTAL 
l l  O 

37 501 46 6 
I 

PBBOENTA~Z . 
I 

71.1 96.1 I R6.5 11-6 
I 

I 

3 

1 

4 

2 

6 

2 



Table X gives tho distribution of the number of villages cultivating variutl~ 
oereal crops a t  different elevations. It will be seen that 50 villagee or 96.1 
per cent, were cultivating maize, the staple food of the people. Next pol>ukr 
crop is millet, which was cultivated by 45 or 86.5 per cent of the villages. 
Tliese two crops were found to be cultivated upto 9,000 ft.. Paddy was the 
next popular crop being cultivated by 37 or 71-1 per cent villages up to an 
elevation of 6-7,000 ft. Only 22 villages (42.3 per cent) were cultivating buck- 
wheat which was seen being grown upto an elevation of 9,000 ft. Only in 6 
villages wheat was being cultivated upto an elevation of 5-6,000 ft. and only 
1 village was producing barley. 

In the valleys oranges are grown in plenty and arc exported outside through 
the whole-sale market a t  Rongpo. Besides oranges, Sikkitn is famous for its 
apples which are grown in plenty in the Lachen and Lachung valleys either 
as private or as state enterprise. Bananas are produced abundantly in the 
lower vallevs, where tropical fruit like papayas, gtiavns, mangoes, jack 
fruits, pine-apples also grow. 

Animals and Live-stock : 

Cattle, pigs, goats, and poultry are reared and kept by almost all familiee. 
Some also keep sheep and buffaloes but their numbem are few. In the Lachen 
area cattle are rare but yaks are common. These animals slipply not only 
milk and butter but also form the main source of proteins in the diet of the 
people. The yield of milk per cattle is however very poor inapite of extensive 
fields for pasteurage. This may be one of the reasons for the low coneump- 
tion of milk by the people (see Chapter VI). 

Diet : 

Maize and rice are the chief cereals eaten. The poorer classes also take 
millets and buck-wheats. Grams like kalai (black) or Moong also form im- 
portant items of the diet. All except, the Brahmins take meat', hut the Nepali 
Hindus avoid pork for which the Sikkimese and Lepchas have no prejudice. 
I n  fact, pork is a more favourite dish with t l~em than beef or mutton. A pig 
is the universal item of present in a marriage ceremony. Milk is drunk only 
with tea and sparingly as i t  is. In  the north, the people take the rnilk of yak 
either as i t  is or in the form of dried cheese cubers. 

Mineral Wealth : 

As an economic mineral copper ores are very widespread and conet.itute 
one of the main sources of the prospective mineral ~ ~ ~ e a l t h  of the state, which 
is now being investigated by the Geological Survey of India. Besides copper, 
there is some amount of lead and iron. The latter occurs chiefly as p.nites. 
It is most plentiful a t  Bhotang where magnetite also occurs. There are beds 
of lime-sttones in the Namchi area but i t  is, as a rule, too impure to yield good 
lime. Garnet, though abundant in the gneiss and mica schists at  places does 
not appear to be fit for the market. In this area coal or lignite may probably 
also occur, for evidences of these minerab were men in the hille on road to  
Namchi from Timi. 



Trade and Commerce : 

Marwaris practically monopolise the export-import trade of the state, 
They are whole-salers, retailers as well as bankers. They usually I)eloug to 
the Bikaner district in Rajasthan or Hissar district in the East Punjab with 
which they still maintan comlections. The main commodities for trade are 
(1) Cardamom, (2) Orange, (3) Potato, (4) lTool from Tihct and (5) C!ercals 
and clal. 

Markets : 

There are a few bazaars or markets located i11 inlportant places in the state, 
Of these, we visited Singtam: Namchi, Rongpo, Soreng, Rhetiock, Pakpoq, 
Dikchu and &fangan. North of Mangall there is only a few isolated shops 
but no bazaar. In  these bazaars there are weekly Itat days when people con- 
gregete in large numbers from neighbouring villages to sell their products and 
to make purchases. 

Industries : 

The state has no industry worth its name except a few country-distillaries 
which prepare spirit's and liquors. These are owned mainly by the trader0 
from outside, who act both as whole-salere and retailers. The local people 
make bamboo baskets and woolen drapes and wrappers as cottage industries. 
Arts and crafts follow Tibetan patterns. 

Medical and Public Health Facilities : 

This is a transferred subject under the charge of au executive councillor. 
It has an annual budget grant of Rs. 97,813. Of these 73,123 is spent on 
medical relief and Rs. 24,690 on public health. A major part of the whole 
budget goes towards pay and establishment charges. 

The chief medical officer whb is also the Agency Civil Surgeoil is the ad- 
ministrative head of this department. He combines both curative and pre 
ventive work. For medical relief the state has 3 hospitals uiz., one each at 
(1) Gangtok, '(2) Namchi and (3) Singtam Bazaar, each being in charge of a 
qualified medical officer who is either s medical graduate or a licenciate. 

(1) The hospital at  Gangtok is the biggest in the state and is situated on 
the main road near the bazaar. It has 60 indoor beds, separate for males and 
females, a small labour ward, an operation theatre, a srnall clinical laboratory, 
X-ray and diathermy plants and a tuberculosis annexe of 6 beds, which is 
housed in a separate building across the road. Attached to the hospital is an 
outcloor dispensary which operates daily in the afternoon. The hospital and 
the dispensary together serve a population of 15,000 people including the 
t o m  of Gangtok and the neighbouri~ig villages. It also gets patients from 
every part of the State. The cases treated include both surgical and medical 
and the average daily attendance at the outdoor number nearly 100. 

(2) The hospital at  Namchi is situated in good surroundi:igs on the top 
of a hill. It gets the rays of the sun throughout day. It has 16 indoor  bed^ 
p1tis an attached outdoor dispensary. The wards are separat,e for males and 



femalee. It has ti small operation theatre and a clinical clitle room. Minor 
operations are carried out by the doctor assisted by the co~npoundera who 
often act also as the anaesthetist. I n  the laboratory, facilities exist for the 
routine examinations of blood, do01 and urinc which are done in most of the 
cases. This hospital and dispensary serves a radius of 5-6 rnilee and a popu- 
lation of nearly 10,000. The average daily attendance is 20. 

(3) The hospital a t  Singtam is a 4-bedded one, situated in a double storied 
wooden building on the main motor road to Slliguri, on the ea~ te rn  side of the 
river Teesta flowing down below. The outdoor dispensary and the doctor's 
examination and operation rooms and the laboratory are in the ground floor 
while the ward is placed in the bt floor. The laboratory examinations are 
mainly carried out for stool, blood parasites and aldehyde test. The average 
daily attendance in the outdoor is less than 20. ,All t lme  hospitals have 
eeparate water taps and conservancy arrangements. Except the hospital at 
Gangtok others have no electricity. 

(4) I n  addition to the above three main hospitals with their outdoor dis- 
pensaries, owned and managed by the state, there is a Central P. W. D. Dis- 
pensary a t  Rongpo, which is under the Government of India and is under the 
.charge of an Assistant Surgeon. It provides facilities for 3 emergency bede 
but the diet for the patients has t.o be arranged privately. This dispensary 
serves a total population of nearly 8,000 and its average daily at't~ndance ia 
30 which goes up considerably during the winter season when the orange trade 
is in full swing there. Except the Gaugtok and Namchi hospitals, where a 
few trained nurses are employed, the other hospitals have no trained nurse, 
beither male or female, to look after the patients. 

For medical relief, in addition to the above, the state has G more dispen- 
saries viz., one each a t  (1) Soreng Bazaar, (2) Gevzing. (3) Rhenock, (4) Dentam, 
(5) Phambong and (6) Mangan Bazaar. ~ach"serves a radius of 5 to 6 miles 
and an average population of 8-10,000, except the one a t  %fangan Bazaar which 
serves about 2,000 people. All these dispensaries are under the charge of quali- 
fied compounders. Those a t  Rhenock, Delltam and Phambong are run by 
Missions while the rest are state institutions. It is st.at,ed that these hospitals 
and dispensaries together serve a yopulatiou of nearly 94.000. The dispen- 
saries are housed i l l  private. rent-free. buildings. One of the conditions laid 
down for opening up of a new dispeilsary is that the people must provide a 
rent free room for the same in a good locality. The roomg are mostly eingle 
,or, as in Mangan Bazaar, the dispeusaro forms part of a joint establisllment. 
In  most cases accommodation in these dispensaries is entirely inadequate. 
There is no separate arrangement, whatsoever, for sitting accommodation 
of even emergent cases and no separate examination or operation room. Only 
common types of pharmacopial drugs, sulphonamides, etc.. surgical dressings 
and equipment5 for minor surgery are stocked. Main diseases treated are, 
(1) Hookworm, (2) Tapeworm, (3) Malaria, (4) Kala-azar, (5) Dysenteries, 
(6) V D. and (7) Goitre but the treatment is only symptomatic. The com- 
pounder is not only his dispenser hut often acts as a surgeon, a dentist and 
even as an obstetrician. 



It is stated that tho state has a plan to open one more hospital a t  Mangan 
Bazaar in the north where ilone exists at  present and a dispensary at  Kewzing 
in the West. Apart frotn these disl)eusaries, the ~ t a t ~ e  runs two mobile or 
travelling dispensaries, each in charge of a qualified compounder. These 
have no fixed area to serve but whenever reports of outbreak of Kala-azar, 
malaria, dyseiztery and diarrhea or other illnesses are received, they move t o  
the area concer1ze;l and administer niedical relief within their limits. 

Although no major epidemic of small-pox, cholera, typhus or relapsing 
fever has occurred during recent years t'he hospitals in the state has no fa& 
lities whatsoever for isolation of such cases if the necessity arises. During 
the survey i t  was revealed t.hat small epidemics of measles, mumps and whoop- 
ing cough occur from time to time particularly amongst school children 
and the only measure taken agaiust these consists of isolat~on of the patient 
in their homes. 

Public Health and Environmental Sanitation : 

Sanitation and public health are the direct responsibilities of the C. RI. 0. 
Unfortunately for him, he has no qualified or trained personnel under him to 
administer these. Neither there exists any organisation for collection of 
vital statistics. Qualified personnel like lady doctors, sanitary inspectors, 
health visitors or trained dais, laboratory technicians are conspicuous by their 
absence. Besides the C. M. 0. there are only four qualified doctors, three 
in the state and one in the C. P. W. D. service, i .e.,  one qualified doctor for 
27,546 persons. There are also two private unregistered medical practitioners 
in Gangtok. Of the doctors in state service excluding the C. If. 0. only one 
i s  a graduate who has also attended the D. T. M. course in Calcutta. The 
Assistant Surgeon a t  Gangtok who is a licenciate has been trained in X-ray 
work ; the number of qualified nurses do not exceed more than half a dozen 
throughout the state. Consequently, there is no facility for any maternity 
or child welfare work. It was observed during our tour in the different areas 
that medical pract'ice in the villages are generally in the hands of the Ojhar 
or witcli doctors (Bong thing po) and village quacks (Nijorn pow). Only 
when they fail, people seek relief a t  the hospitals, dispensaries or from quali- 
fied doctors. Labour is usually conducted a t  home by the husband, female 
relatives, neighbours or even by the lying-in woman herself. Exceptionally, 
a doctor or a compouilder may be called for assistance but niay not be avail- 
able a t  the time. 

Control of Communicable Diseases : 

For the control of co~nmunicable diseases, the measures taken include (i) 
vaccination against such diseases a? small-pox and exceptionally typhoid or 
cholera, (ii) home igolation, (iii) quarantine of contacts in measles, mumps, 
whooping cough, etc., (iv) disinfection and (v) treatment. of the sick. The 
atate maintains a separate vaccination staff who go round homes and bazaars 
and vaccinate. Vaccination is also performed by coinpounders in the dig- 
pensaries. The lyinphs for such vaccination is procured from the Government 
of West Berlgal Vaccillation Laboratory or other sources. It must be said to 
the credit of tlhe stat'e that our survey revealed that both primary and re- 
vaccinations have beon fairly well carried out during the past few years inspite 



of the absence of vaccination laws, and no p u t  or present case of small-pox 
was encountered although the poaeibility of its importation from Tibet is 
always there. For the environmental sanitation, the etate employs sweepere 
a t  Gangtok, Namchi, Singtarn and Rongpo. The main duties of such yer- 
eollnel consist of collection and diepo~al of night soil and street refuse and dipin- 
fection where necemity arises. For other areas, the bazaar contractors have 
been made responsible for looking after the sanitation of their respective 
places, for which they maintain one or two sweepers. In  the northern areas 
beyond Gangtok, sweepers are not available and nere ia  employed even for 
bazaar eanitation. There is no Public Health Laboratory but samples of 
food and water are occasionally aent to the Darjeeling Municipal Laboretory 
for purposes of analysis. 



CHAPTER V. 

Family Organisation : 

The centre round which most of o w  public health activities revolve is the 
family unit. The culture, tradition and outlook of the family and the envi. 
ronment in which i t  lives, determine, to a large extent, the shaping of the 
individual's behaviour towards improvement of his health, culture and socio- 
economic conditions. In a rapid survey such as this, detailed study of the 
family organisation was not possible. However, we present below rough 
structural basis of the family organisation which may provide material foun- 
dation for the study of the spheres of activities in which the communities in 
Sikkim are or may 'be interested. 

In the course of the survey, information regarding 247 family units in 
different zones was obtained. The total number of individuals in these families 
was 1,400 giving the average size of the family as 5.69 which approximates 
very closely the figures as revealed by the Census of 1951, e.g., average number 
of person per census house 5.6 (rural-5.69 and urban-3.95). Most of the 
families had little contact with places outside the state except for a smell 
number who took up jobs in the Indian army or police service or those who 
go out of the state on business, study or travel to such places as Darjeeling, 
Kalimpong or Calcutta. The traffic from the other direction is mostly from 
Tibet, Nepal and to a lesser extent from India. These floating population 
consists mainly of labourers from Nepal, Caravan from Tibet and traders, 
officials and handful of sight seers from India. Thus most of the communities 
are practically closed ones so far as movement of the family members are 
concerned. There is, however a good deal of internal movement and congre- 
gations particularly in connexion with religious fairs srld festivals. Inspite 
of these the state has so far been rspared from any serious epidemic except 
that of Relapsing fever in the earlier part of the century, influenza in 1918-19 
and occasional outbreaks of Kala-azar and malaria, due perhaps to  the 
absence of large scale importation of infection from outside. The five most 
important endemic diseases that now exist in the state and are undermining 
the health of the people are helminthic infections, malaria, kala-azar, 
venereal diseases and tuberculosis. The extent of their prevalence and t.he 
damage cauaed, have been discussed in details in the next Chapter. 

Size and Nature of Families : 

The hstribution of families according to their n a t ~ ~ r e  allrl size has heen 
given in Table XI. In this investigation a family has been definer1 as s unitj 
having a common kitchen. It may he single, joint or tnulti. It is considered 
as single if it consists of husba~id, wife and minors ; joint, if it consirts of some 
other closely related members in addition to the above ; and multi, when 
there are solntb rnenthcrb ut~related or not closely reli~tcd. 





Out of 340 families for which inforr~lation is available as  many as 220 
91.4 per cent were single, only 20 or 8.3 per cent were joint and 0.3 per cent 
were multi. In  the Singur area the corresponding figures found in 1944 were 
67.0, 27-0 and 5.9 per ceut respectively. 111 other words, joint fanlily system 
seems to have either been abolished or did not have any root l>la~~tetl in the 
state of Sikkim, or i t  map be related to the systelii of land tenurcment. As 
has already been stated, the average numer of members for total falrlilies 
was 5-59 as against 5.4 in the cave of single families, and 8.3 for the joint ones 
and (i for the nlulti. Obviously the economic implications were greater in 
joint families, unless the earning members were more than one. Fortunately, 
the investigation revealed that a great majority of those who should have 
earned their wages were actually doing so. The most common family size 
encountered in single families was 5 and 3 was the next common. In  respect 
of the joint families, on the other hand, this was 7 with 9 following as a 
close second. However, the most common size in respect of all types of 
families was 5. The distribution of these families according to conlmunities 
given in Table XII. 

Distribulio?~ of Families by Nature ant1 Contmunities. 
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Table XI1 sbowa that the percentages of fanlilie~ in c1ifft:rcnt comnunitiee 
surveyed were : Yepalis 48.7, Rikkiinesfb 23.2, Tlepdlas 2.6, Tibrtan 3-7 and 
Blarnrari and other T~~dians 11.8. -4m011g t h ~  Tibetans alid 'other' Itidiana all 
were ~ingle families. Only 6 to  7 per cent of the families among the Ncpalin, 
1,epcha~ and Sikkimese were joint. On thc other hand, the nature of family 
units among the blarwari.; more or less al,proximakd to that o l  Singur Iicalth 
IJnit in the West Bellgal (1944). In  short, there was a great tendency for all 
or a great majority of thc faniilien ill differe~lt r.ommnnities to lead independent 
liven. 

Family Language : 

The various types of languages as spoken by t.he co~limunities in Rikkim 
are given in Table XIII. 

TABLE XIII. 

Table XI11 sho~vs that the Nepalis and the Til~etans were speaking strictly 
their conlm~mitp lauguagc. Sherpa language is also a type of Kepali dialect 
spoken by t.he Sherpas, Nepali trihe. The Lepchas h a w  their own dialect 
11ut three falllilies (about 10 per cent) amonqst them were spealiuig not their 
o m  dialect but cbnc of the following viz., Tibetan, Sikki~neee and Nepali. 
The Sikkimese dialect which is an offshoot of the Tihetan language was. on 
thc other hand spoken by the majority of Sikkimese. though in 37.8 per cent 
of them Tihetan wris still their niother tongue and onlv one family spoke 
Nepali. Anlong the Indian languages Hindi, though spoken by the Marwnria 
and other Indians is urlderstood practically hy all cornnliinities except. some 
of the Lepchas. 
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TABLE XIV. 

Of the families surveyed 69.1 per cent were Hindu, 37.7 per cent were 
Buclrlhist, 2.4 per cent were Christian, 0.4 per cent Jail1 and 0.4 per cent Mus- 
lim. All the Christian families and 91.5 per cent Hindu aild 91.3 per cent 
Buddhist families were fowid to  be single. There was olllg one Jain family 
and that was joint. Thus t he  Hindus and the Buddhists shou-l-ed practically 
the same family types. 

Marital Status : 

Yo 

60.1 

37.7 

Nuture of family. 

The marital status of the ~ ~ e o p l e  of the state vuiicd according to  religion. 
This has hem ehown for the difi(:rc~lt age groups in r~lat.ion to  the main 
religions of the state in Table XV. 

No. 2.4 
Christian 

-- 
1 0.4 

Jalu 
. . 

---- 
0.4 

Muslim 
. . . . 

It will be evident froill this tal~le that the perceutagcs of nlarried 1,ersons 
aged 15 pears or above were highest i1mong the Hindus, lnales 6'3.0 per c t ~ t  
and females 84.2 per cent. Buddhists came next in order with 58.4 per cent 
of their males of marriageable age and 77 .0  per ce i~ t  of the fenlales being 
married. The precentage of married people was, however, the lowest for 1 he 
Christians, only 29.4 per cent of their males of marriageable age and 25.0 per 
cent of their fenlales, heing married. Thus ~narriage was more uuiversal 
anlong the Hindus arid Buddhists coml)ared to  the C'llristians and other wli- 
gions. As regards sexes, it was observed that proport ionat ely lrlore females 
among the Hindus and Buddhists wcre ~ e t t ~ i n g  married than their nlalcs, 
while among the Christians the percentages of married nlnles were slightly 
higher than the females. I t  will also be seen that alllongat the Hindus 110th 

Ileligion. 1 Single. Joint. Multl. Not 
known. I- I 

-- 

Total. 
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1 

. . 

NO. 
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,o 
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146 
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93 

. . 

130 

91.5 
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01.3 
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n,alcs and females marry earlier arrd JWJIC remains urill~:lrried after 46 yare.  
Similar was not the case with tfhc Buddhi~ts and Clhri~tirti~s ill whom early 
nlarriages were fewer, the ~uajority gc~ttinp nlarrieti after the ages of 25 yeere. 
A few males anlongst them, h o w ~ r e r ,  mriieci even after 40 years. 

Polygauiy was seen to I)e practined a n l o ~ ~ y  the  Sepali Hiridus hut riot 
anlongst other religiolib: but polyandry was see11 to be prevalet~t amongst t h e  
Sikkinlese and Lepcha ButXdhiut,~, particularly those in the X,achen area in the  
north. Though widow re-marriage ie colnlnon amongst the Buddhist8 of the 
State the percentage of widows alnonst those above 25 years of age was higher 
(21.1%) than that of the Hindus (11.3%) . Both these rates arc, however, 
lower than the rate of widowhood (30.304) obtained in the Singur area (1944). 
One of the main reasons for this difference is, in our o])inion, the diffc~rcnce in 

~r-lan'tal stutus by diflerejrt religions a d  age groups. 

EeUglon and eex Marital r t a t u ~  
I 
! 

! 
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1 
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t h e  age at marriage between husband and wife which in Sikkim was found 
t o  be very small compared to that  in Singur. I n  some cases wives in Sikkim 
were even older than their husbands. Taking the widows between the age 
of 25 and 45 years, however, the percentages of widowhood in the two reli- 
gions are almost the same, Hindus 4-7 per cent and Buddhist 4-2 per cent. 
Among the Lepchas there is a custom that when a married elder horther dies 
the widow is given in marriage to one of the unma.rried borthers. 

Family and Economic Status : 

It is well knonrll that low economic conditions of the people predispose 
them to  diseases, otherwise preventable, and that a great deal of the success 
in preventive and curative medicines depends upon the hanc ia l  and other 
means a t  the disposal of the people. I n  any scheme for the improvement 
of health of the people their co-operation, both in cash as well as voluntary, 
is needed. As s~ich it was of importance to  know their econoniic conditions, 
as far as possible. During this rapid survey i t  was only possible to assess the 
-conditions very ro~zghly. For this purpose, the families were divided into 
four categories of economic strata, viz., Rich, middle, poor, and very poor. 
The classification nrss based on the amount of land holdings, nature of occu- 
pation and income from sources other than land. Those with little or no 
earning mas classed as very poor. 

The distribution of fanlilies in different communities according to their 
econonlic ~ t a t u s  is given in Table XVI. 

TABLE YVI. 
Percentage distriburio~l of ~fu~tzilies in difer~nt c o ~ n  I I I , U I ~  i t i cs  according lo their 

ecorto~nlc status. 

Economic etstue 
--- I 

Community I 

Lcpcha . . . .  
T i b e t n n .  . . . . .  
Mnrwari . . . . . . 
Other Indiaus . . . . .  

Total No. of ! 
farnillee 
drsxifled i Rich I Middle i Poor Very 

poor 

Table XVI shows that 17.8 per cent of the families were rich, 27.8 per cent 
middle class, 37.3 per cent poor and Z 7.0 per cent very poor. The Rfarwaris 
were the richest, 80 per ccnt of their fitmilies falling in this category. Anlong 
the indigellous coiun~ui~ities, nenl.ly 59 per ccilt of the f:liuilies were either 
poor or very poor, their percentngcs varying from 44.4 for the Tibetiaus to 
61.0 for the Nepalis. Thus the Nepalis were the poorest, who also showed 
the highest ~jckness rate. About 27 per cent of the indigenous families 
belonged to the middle class and only 14-5 per cent were rich. 



Family and Land Distribution : 

Bince the people of the state were nwidy agriculturid their economio 
status largely depended upon the amount of land they were holding. Table 
XVII gives the distribution of the families according to  their land holdings. 

TABLE XVII. 

Percentage distribution of families according to tlgir land holdinge. 

On the whole, about one-third of the fanlilies including those of the Mar- 
waris, who were otherwise economically much ])ether off, had no land, esclud- 
ing the latter and the 'other' Indians the percentage of the families having 
no agricultural holdings works out to be only 25.4 per cent. 

Mnm Yu 
Z o a a a  

Aoresge of knd ' I No.of I famlllea 
Community 

I - I I I I I-- 

dmong t,he indigenous coru~nunities 28.2 per cent of the families had land 
less than 5 acres, 15.6 per cent between 5 and 10 acres, 10.6 per cent between 
10 and 20 acres and 13.6 per cent more than 20 acres. 

I 

The Tibetans had the least holdings, 44.4 per cent of their families had 
no land and none possessed a holding more than 20 acres. 

1 

More tbm 
6 butlea 

6 wrel than10 

I I 
I 

In respect of the extent of average, the Tlepcbas were better placed than 
the Nepalese and the Sikkimese who xere holding almost equal acreage. 
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i 

I 

l8 i I I 

Recreational Facilities : 

. = a I -  

Excepting a recently opened cinema house in Gangtok Bazaar there is no 
public recreational centre seen by us. There is, however, a club meant for 
higher officials a t  Gangtok. Some upper class families and a few oficials 
possess personal radio sets. I n  places like Gangtok and Soreng Bazaar there 
are foot-ball grounds for school children as well as for t,he public. The little 
recreation that  the villagers enjoy is from the RamLila performances staged 
during the Dusserah festivals and the religious and Devil dances during the 
.Buddhist festivals. 



Family Outlook-on Health Matters : 
The majority of the people have no idea about b h ~  causation or prcven- 

t,ion of diseases. They are n~ost~ly demonistic or deietic in outlook on aelleral 
9 health matters inculding personal hygiene. However, they are beginning 

to realize the efficacv of scientific methods of treatnlent and prevention as 
evidenced by their ;endy acceptance of the small-pox vaccinatio~l and the 
spontaneous co-operatiou that they have given us in our survey. 

Personal Hygiene : 
The state of personal hygiene was found t o  be very poor almost amongst 

all conimunities except the Marwaris. I n  this respect the Tibetans and the 
Lepches were dirtiest. The Sikkimese were alnlost equally bad. The Nepalis, 
on the other hand, take lllore frequent baths but they are otherwise no 
better. Most of them are extremely reluctant to change and clean their 
clothes, wash their hands, mouth and teeth and t,o clean themselves after 
defaecation. This state of bad personal hygiene for which the climatic con- 
ditions and difficulties of procuring water may be partly responsible, had 
greatly contributed t o  the widespread prevalence of pediculosis, worm in- 
festation, skin diseases including scabies, dental troubles like caries, pyorrhoea, 
etc., found amongst them. The majority of the people also go without 
any footwear. 

Births and Deaths : 

Sec vital Statistics-pp. 98--102. 



CHAFTER VI. 

Medical care is rendered only to limited extent through the three existing 
hospitals end seven dispensaries scattered widely in the state, while qul i -  
fied medical attendance is practically non-eristent. The little help, if any, 
that the people get by way of medical relief is from those practiaing folk medi- 
cine, which is still widely practised in the State, particularly in the difficult 
and mountainom regions in the north. Not only do people often forget their 
eilments but they also overlook many of their minor ailments as their sen- 
sitivity to health and disease and health consciousne8s are of a low order. 
The existence of heavy helminthic infectlone without any complaints of eick- 
ness or ill health by those infested, is an evidence in support of that view. 
Usually certain amount of departure from the state of health is permitted 
within the broad scope of the term 'health' but the difficulty arisee from the 
fact that different individuals or communities may make sliowances of vary- 
ing degrees from such deviation. It may be that the climatic conditions, 
particularly, a t  altitude higher than 5000 ft. give them a wider range of 
buoyancy than the people in the valleys or in the plains. The state of health 
and disease during the year (morbidity data) waa therefore difficult t o  elicit. 
An estimate of sickness in the area was therefore made in three ways pn'z., 
(a) by recording the history of illness during the year (past one pear), (b) by 
undertaking physical exaulination of individuals supported by laboratory 
confirmation aa far as possible, and (c) by studying the hospital and die 
pensary records. 

For reasons stated above the results obtained by the first method would 
be rather an under-estimate of the incidence of eicknesa while the hoepifet 
and dispensary records did not give an idea about the actual incidence among 
the population. This deficiency was, however, overcome by the second 
method which gave us the better picture of the prevalence of different typea 
of sickness in the area than that obtained from the hospital and dispensary 
figures. Thus, the morbidity data are presented here under the following three 
headings : uiz., (i) sickness a t  the time of survey, (ii) sickness during the pre- 
vious 12 months and (iii) the annual returns from hospitals and dispensaries. 

For the purpose of this investigation sickness has been classified into three 
categories, viz., acute, chronic and indifferent ; acute or chronic illness refer 
to those who are obviously ill with acute or chronic s.mpt,oms with more or 
less curtailment of normal physiological functiom and activities whle those 
who are not obviously sick but presented certain ~yrnpt~orns or evidence of 
low physical capacity as revealed by physical examination have been placed 
under the category of 'indifferent health.' 

(a) Sickness at the time of Survey : 

At the time of survey 252 persons out of 1673 examined or 15 per cent 
were found to be either sick or in indifferent health. Of these, 1.5 per cent 
were actually ill, 4.4 per cent were chronically ill and the remaining 9.1 per 



cent in indifferent health (see table XVIII). The corresponding figures as obtained in the Singur area (West Bengal) in 1944 
were 1.1, 2-2 and 8.4 per cent respectively. The sickness rate in the Sikkim State, as cobserved during the survey, was 
thus higher than that of Singur. Even so, i t  is actually an under-estimate because of such linical conditions as tonsils and 
adenoids, caries, goitre and helminthic infestations which though widely prevalent did not produce anv apparent loss of 
physiological function or capacity and hence have been excluded from the above sickness rates. 

The percentage distribution of the tot,al sick a t  the time of survey in different zones in t'he order of their relative 
incidences, as given in table XVIII, were 28.7 per cent in t.he southern, 19-6 per cent in the eastern, 6.6 per cent 

TABLE XVIII. 

State of health and sickness at the time of survey by zones. 

Zones 

Well Acutely ill 

-- 

I 

Chronically ill 

No. 

I 

I 
I Percentage , 

Indifferent ! Total Sick acute and I 
chronic I 

N o  per rent 80. ! i 
Per writ No. Per cent in the 
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I -- 
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I 
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I 

- I I 
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1 
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Northern (90) . . 
All zone8 (1673) . 
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461 
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75 

421 
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71.35 

88.31 
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85.0 
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in the northern, 11.7 per cent in the western and 7-6 per cent in tbe central 
zones. Thus the central zone was the healthiest end the southern the moat 
unhealthy, the western, northern and eaatern being in the intermedi+te posi- 
tion. In respect of acute and chronic sicknesses only, the incidences were 
as follows : 16-35 per cent in the aouthern zone, 7.21 in the eastern mne, 4.40 
in the northern zone, 3.21 in the western zone and 2.07 in the central zone, 
as against 5-90 per cent in the entire state (all zones combined). The dia- 
tribution of these in 'indifferent' health was in the same order as those for the 
acute and chronic sicknesses, and it will be seen later that this condition waa 
mainly due to the prevalence of various types of helminthic infestations 
throughout the State. Of the total sickness at  the time of survey 60.7 per 
cent were due to indifferent health. The proportions of persons in indifferent 
health to the total sickness were 73 -3, 72.1, 71.8, 63 1 and 46.6 per cent in the 
northern, western, central, eastern and southern zones, respectively. Thus 
in tfhe northern and western zones nearly 2th. of the total sick were those who 
were in indifferent health compared to -the southern which had not only the 
highest total incidence of sicknesses but atgo more acute and chronic types 
of diseases. 

The principal diseases detected during survey in indifferent zones have 
been tabulated in Table XIX. The order of their prevalence was a~ follows : 
'Hookworm, skin diseases, including scabies and warts, malaria, Kala-azar 
tuberculosis, tapeworm, venereal diseases, roundworm, 'other' fevers, epilepsy 
and othei nervous diseases, throat infections and tropical ulcers. The total 
sickness rate as calculated from Table XIX was 18.6 per cent aa against 15 
per cent shown in table XVIII, This was due to several individuale euffer- 
ing from more than one disease at  a time . It may be pointed out here that 
the helminthic diseases listed in the table relate only to those who showed 
suspicious symptoms with laboratory confirmations wherever possible. 
There was however, a much larger group of peraone who were infested but 
did not present any clinical evidence of the diseese. Theee cases will be 
referred to again. 

As stated earlier, there was comiderable variation from zone to zone 
not only in the distribution of the total a i ckne~  but also in the prevalence 
of individual diseases. Thus, in the southern zone which had the higheet 
sickness rate, the principal diseases encountered, in order of their relative 
prevalence, were malaria, hookworm, hla-mar and tropical ulcers ; in the 
eastern zone these were hookworm, skin diseases, epilepsy and nervous die- 
orders, followed by malaria, kals-azar and venereal diseases ; in the northern 
zone, helminthic diseases specially tapeworm and hookworm infections, and 
venereal diseases were mainly encountered ; in the western zone hookworm, 
tuberculosis, skin diseases and venereal diseaaes were the principal diseeses 
seen ; in the central zone, on the other hand, which had the lowest sickness 
rate, the main diseases were skin diseases, tapeworm, venereal diseases, tuber- 
culosis, hookworm and throat infections. . 

Taking the principal causes of sickness separately, helminthic disorders 
like hookworm, tapeworm and roundworm infestations, scabies, warts and 
other skin diseases, and venereal diseases were encountered in every zone, 
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while malaria, kala-azar, tuberculoeis and tropical iilwre were more or lees 
zonal problems, e.g., malaria and kala-azar in southern and eastmn IA~CPJ, 
tuberculosis in the western and central and tropical ulcer in the muthem 
zone, particularly in the Singtam area. Other epidemic d i w m s  like 
t.yphoid, whooping cough, influenza, nlumpcr, measles, chicken-pox, diarrhoea 
and dysentery though not ohserved a t  the time of survey aleo occurred. 

As stated before, in addition to the principal cauees of sickness referred to 
above, certain other conditions, which though pre~ent did not give riec to uuh- 
jective symptonls nor interfered with the normal life of the people ae to 
be classified in any of the three categories of sickness as defined a t  the outset. 
In order of prevalence these were goitre, caries and other dental disorders, 
tonsils and adenoids, and pediculo~is (see Table XX). Their total incidence 
was as high as 20-5 per cent in the saruple population. Of these, goitre was 
widely prevalent, the highest incident- being obtained for the eastern 
zone and the lorn-est for the northern. Caries \\-as present in all zones but its 
prevalence was lowest in the southern zone. Adenoids and tonsils showed 
the highest prevalence in the central regions but was not seen in the northern 
zone, which had the highest incidence of yediculosis. No case of pediculosis 
was, however, seen in the southern zone. Cases of cretulisn~ were also 
encountered in three instances. 

(b) Sickness during the year (past one year) : 

In the sample population of 1,673 as Inany as 526 persons or 31.5 per cent 
gave historv of heinq sick a t  one time or the other in the course of 
the 12 months preceding the date of investigation. The main causes of such 
sickness as revealed by the survey have been presented in Table XXI. It 
would be seen that  malaria headed the list of all past sicknesses with an  inci- 
dence rate of 944 per 10,000, inspite of its incidence being confined mostly 
to the souther11 and partly to the eastern zones. 'Other' fevers came second 
in order of importance with a rate of 508 per 10,000. This might also include 
some cases of malaria and kala-azar. Next in order of prevalence was whoop- 
ing cough with a rate of 191 per cent per ten thousand, followed by pneumonia 
and other lung diseases (167) and kala-azar (16'7). The latter, like malaria 
was mostly observed in the southern zone. Other diseases in order of import- 
ance were diarrhoea and dysentery, mumps, influenza, tapeworm, venereal 
diseases, eye diseases (like cataract, trachoma and conjunctivities, etc.), typiioid 
fever, chicken-pox, digestive disorder, tropical ulcer, tuberculosis, scabies, 
tonsilitis, adenoids and rheumatic conditions. The lniscellaneous group coneis- 
ted of 3 cases of liver disorders, 3 cases of colds and cough, 2 non-venereal 
genitourinary cases, one case of anthrax and one case of black-water fever. - 

Only a few persons could give definite history of having suffered from 
hookworm during the past 12 months, although t.he present investigation 
showed that it was widespread throughout the state. This might be due t o  
lack of proper diagnosis. The same could be true of other worm infections 
and perhaps of tuberculosis and conditions included under ill-defined cause.s, 
Thus, for reasons stated above and mentioned earlier, it appears that the 
incidence rate, as revealed by the history of sickness during the year, i~ an 
underestimate. 
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The analysis of sickness by zones again showed that  its total incidence 
was higher, 56.5 per cent, in the southern zone which was mostly due to mah- 
Fia and partly to  'other' fevers, kala-azar, mumps and tropical ulcer, in order 
of prevalence. Next to  come in order were the central and the western zones 
where the pevalence rates of sicknesses a t  the time of survey were the l o ~ e ~ t .  
The causes of sickness which occurred during the year in the central zone 
i n  order of their importance were whooping cough, other fevers, p~leunlonia 
and other lung diseases, diarrhoea and dysentery, mumps, malaria, tapeworm, 
eye diseases, tonsils and adenoids and venereal diseases. This high incidence of 
sjckness in this zone was due to an epidemic of whooping cough and mumps 
which alone contributed to  about 7.7 per cent of the total rate of 27.0 per 
cent found in this zone. Besides, a higher educational and cultural levels 
of the people in Gangtok helped them to give correct histories. 

The causes of illness in the western zone, in order of prevalence, were, 
'other' fevers, measles, ill-defined causes, pneumonia and other lung diseases 
influenza, diarrhoea and dysentery, skin diseases, malaria, kala-azar, chicken- 
pox, roundworms and venereal diseases, the total incidence rate being 26.2 per 
cent. The eastern zone, on the other hand, with an incidence rate of 21.6 per 
cent was slightly better off than the western, the principal causes of illness 
here during the year, in order of their importance, were malaria, 'other' fevers, 
diarrhoea and dysentery and venereal diseases. The lowest incidence of sick- 
ness during the year, 13.2 per cent was, however, recorded in the northern 
zone, the chief causes of such illness being malaria and tapeworm. 

As stated earlier, a t  the time of survey 15 per cent of the population 
was sick and another 31.5 per cent had suffered from one disease or the other 
during the year. The population of the Sikkim state as obtained from the 
census record of 1951, is 137,725. Thus according the above rates i t  is esti- 
mated that  a t  any particular moment there would be a t  least 2,066 persons 
acute17 ill, 6,060 persons chronically ill and 12,633 indifferent health or 20,659 
persons would be unwell. The total number of persons who have suffered, 
from one or the other disease during the year would be 43,383, but this figure, 
as already mentioned, is rather an under-estimate. The organisation of 
medical care and public health services would depend upon the magnit,ude 
of the problems as revealed. by the above figures. 

(c) Hospital and dispensary statistics : 
As has already beer1 pointnd out, the annual returns of hospitals aild dis- 

pensaries do not reflect the actual distribut,ion or the prevalence of sic lines^ 
among the population. Moreover, old and new ad~nissions have not been 
shown separately in these returns and as such the figures are always inflated, 
because i t  cannot be ascertained with certainly how marly times each case 
rrr each type of cast: attended. Nevertheless, they are dot without value 
for, whrn analysrd they give us a rough idea ahout the relative proportions 
of differrilt types of sickil~ss amongst those attending the hospitals and dis- 
pensaries for treatment. These figures when compared with those obtained 
by the survey would enable one to have a more cornprehensive picture about 
the incidence of different types of sicknesses in the state. A table in~orporat~ing 
the returns of different hospitals and dispensaries for the year 1952, as ob- 
tained through the courtesy of the Civil Surgeon of the State, is given in Appen- 
dix V. 



Table XXII is presentsd here to show roughly f;he proportional distribution 
of principal causes of sickness in the state, as (i) revealed by the w e y ,  and 
(ii) among those seeking medical relief in the different hospitals and dispeneariea. 
For reasons already stated it would not be strictly justifiable to m k c  eny 
comparative study except on the assumption that the number of times of 
persons attended the hospital or the dispensary did not vary much in respect 
of individual sickness. 

Taken each cause separately, it will he seen that the proportions of casee 
of anremia, eye diseases, rheumatic conditions, diarrhoea and dysentery and 
worm i~festations among those attending the hospitals and dispensaries fairly 
corresponded to their respective proportions noted in the community during 
the survey. On the other hand, the proportions of cases of fevers, kala-azar, 
malaria, typhoid, tuberculosis, venereal diseases, skin diseases, throat infectionr, 
and other infectious diseases, etc., fell far short of their relative distributions 
in the community. However, the relative proportions of attendences in ree- 
pect of disease like goitre (see Table XX), epilepsy and nervous dieordera, 
pneumonia and other lung diaeaaes, accidents, digestive disorders, ulcere 
including tropical ulcer, were h h e r  than those obtained by the survey. It 
may also be mentioned here that such conditions as tonsils and adenoids, 
caries and pediculosis (see Table XX) were not taken serious note of by the 
people to see medical relief although their incidence, according to the survey 
was not inconsiderable. 

T-QBLE XXII. 

Propmtimal distribution of causes of sickness emludimg goitre in the commu4aity 
and in the hospital returns of Sikkim ~3td.e. 

I i Sumber per 
I Sumber per I Number per I , ,,,, 

100 w e s  / 100 cses 
ilt the time j a ttrnding 

of survey thp hcbry~tal and 
1 car ' tliqwnrarit~u 

! 
, .-. . 
I 

Accident . I . . . . 4.89 I 
I 

Anemia (serere) . 1 .I!" 1-42 

Diabetes 0.9; . . i (I.{!" 

Diarr11oc.a rind Dysenti;ry . ti.96 1 4.37 i 4- i l  
! 

Digestive disorders, othcr . . . 1.14 j 10-17 

Discaw of nose . . i , . . . . I . . I 
I 

E,ic dideases . t 1.28 ! . . 1 I .GO 

Epi1np.y and other nervous dig. . - 1  2-88 -. I 3.27 

Eye diseases . 1-02 1-36 : 1-83 
I 

Fevera (other) . 1 3 . 2 1 1  1 6 - 1 6 ;  2.05 



, 
Heart disease . 1 

I 0-32 1 . . j - 1 0  

TABLE X x I I - - c ~ t d .  
I 

I11 defined causos . I 1-92 1 4.!)1 1 .50 
I 

I 

Kaln-azar . . ! 7-6!) 

I,i\-rr disease . I 
I . . 

$Ii\larii~ . : I 8.66 
I 

Mental tlijoaqen I 04i1 

N1lmbor per 
100 onsea 
attending - 

Rhcunlntic co~jtli t inn . 
Rickets . 
Skin diaeaso . 
Small-pox . 
Throat  infection . 
Tropical ulcer . 

at the time I dllring the , hospibrl and 
1 of survey 1 year I dispensarioq 
I 

- -- 
I - I____----  1 

I 
, -- - - 

I 

1 
I 

Number per 1 Number per 
100 oases / 100 cases 

Tuberculosis . 6.09 

Typhoid . 1 0.32 
! 

Venereal disetrse . ! 5-13 

Worms . I 32.2 

Miscellaneous . 2-88 

This difference in the relative proportions of the figure of sickness among 
those attending medical institutions for relief and those examined during the 
survey might be due to  some of the following causes, namely, acuteness of 
illnem, distance from the hospital or dispensary centre, difficulties of communi- 
cation, lack of proper facilities for diagnosis, individual differences due to low 
sensitivity to health, educational and cultural backwardness, the people's 
customs and habits and their inclination to stick to the available folk medicine 
and the extreme dearth of qualified medical personnel, private or official. 
However, inspite of these deficiencies the picture of community sickness as 
obtained from the hospital returns closely resembled those obtained by the 
survey. 



The analyeis of hoepitel return, however, does not enable orre to h w  
what percentage of cases from the eick pew-  in the community do avail of 
the facilities for medical care, provided for, in the atate. Thia would hrrve 
been poseible if the exact number of new admimion wem known. It h, however, 
well known that the quality of medical care depends greatly upon the number, 
type and qualifications of the personnel employed. 

PRINCIPAL DISEASES. 

Malaria : 

As has already been shown in Tables XIX and XXI and in Appendix V 
that malaria though not uniformly prevalent throughout the state still tope 
the list amongst the principal causes of sickness. The percentage of the people 
sick with this disease a t  the time of survey was 1.61 and another 9-44 per cent 
gave history of having suffered from it  one time or the other during the paat 
twelve months. This is also reflected in the hospital and dispensary admissions, 
in which the highest attendance, next to worm infestations, was due to malaria. 
On a conservative estimate 15,000 people in the whole state suffer from malaria 
every year. The most severely affected area is the muthern zone where a t  
least 30 per cent of all sicknesses was due to  this disease alone. Although no 
case of malaria was encountered in the central and western zones a t  the time 
of survey, history of sickneas during the year revealed that few cases had a h  
occurred there. Hospitals and dispensaries in the state, however, returned 
malaria cases from almost all zones according to which the southern was the 
most rnalarious, followed by the western, eastern, central and northern. The 
cases in the central zone, particularly in the Gangtok area, was m o d y  im- 
ported, as people from a11 areas came there for bnbess, ~ t u d y  or treatment 
in the h o ~ p i d a .  

Spleen rate : 

AU spleens which were palpable and could be meamred in terms of finger's 
breadth were recorded as enlarged. For the purpose of the p r w n t  report 
details of the size of the spleen has been omitted from analysis and the spleen 
rate has been calculated on the basis of enlarged spleen defined above. 

Zcme, Altitude and splenic Enlargement : 

The distribution of spleen rates according to zone and altitude is given 
in Table XXIII. 

As will be seen from Table XXIII, the spleen rates a t  the time of survey 
in the central, southern, western, eastern and northern zones were 0.63, 47.3, 
0.83, 7.8 and 5.0 per cent, respectively, the combined rate of all zones being 
9.8 per cent. Thus the most affected zone was the southern which may be 
called highlv endemic (spleen rate-47.3 per cent) while the eastern and 
northern zolies came next in order with the spleen rates of 7.8 and 5-0 per cent, 
re~pectively. 





nistrlbotion of spleen rates by altitude : 

The spleen rate which was 73.0 per cent upto an altitude of lOaO ft. pro- 
pessively declined ae the altitude incrweed and came down to 1.1 per cent 
a t  the level of 4000 ft. Thereafter i t  bacame almost negligible. Thue from 
the point of malarial endemicity altitudes upto 3000 ft. were mr t&o~.  Of 
these, altitudes upto 1000 ft. was hyper endemic, thoso upto 2000 ft. mleratelp 
endemic and those between 2000-3000 ft. lowly endemic. Regi& above 
3000 ft. were almost free zones. Whatever enlarged spleen could be ecen 
here was mostly in adults and was due to infection contracted lower down. 

Age and spleen rates : 

The Table XXIV gives the distribution of malaria as evidenced by the 
enlarged spleen, by age groups aud zone. It shows that.  on the whole, malaria 
prevalence was nearly hyperendemic in the southern zone, the splenic rate 
in children below 15 years being 50 per cent. Even in the higher age groupe 
in this regions the rate was considerably high. Most probably this was due to 
the simultaneous prevalence of kala-azar in the villages in malaria wa,~ 
highly endemic. ID the eastern and in the northern zones, on the other 
hand, malaria was found to be much lesa prevalent compared to the southern 
zone. The central and the w ~ t e r n  zones were almost free and the few edarged 
spleens that were seen these were mostly in persons who gave history of con- 
tracting the infection somewhere outside his zone. 





The distribution of spleen rates according to nationality and mx ia given 
in Table XXV. 

TABLE XXV. 

Distribution of spleen rates in Sikkim accmding to 1 2 & l i d i t y  and sex. 

The distribution of spleen rates according to mti~nality showed that 
among the indigenous communities in S~kkim, Nepalese bad the highest rate, 
13.6 per cent, whereas the Tibetans, the Lepchas and the Sikkimese had all 
very low rates which did not exceed 1.2 per cent. This may be largely ex- 
plained by the fact that these three communities do not usually live at  lower 
altitudes where malaria is prevalent. On the other hand, the spleen rate 
among the Msrwaries was even higher than that among the Nepalese, namely, 
26.0 per cent. The rate was also higher among the males of 'othery Indians. 
The spleen rates among the females of the Marwaries and Sikkimese were 
relatively higher compared to their males. No splenic enlargement was 
however, found among the females of the 'other' Indians, the Tibetans and the 
Lepchas. 

UE. 1 FEMALE. I BOTH  SEX^. 
I -- - 

Natlonallty. % No. % No. % 

I 

Nepali . . . 434 68 16.7 243 24 0.0 676 1 02 13.8 

Blood Parasites : 

Bikklmese . . 

upchn . . . 
Tlbetian . . . 
Marwarl . . . 
Other Indians . . 

Not known . . 

TOTAI . 

No blood parasite other than malarial was found in any permn. Thick 
and thin blood films of 1233 persons were examined. Only 28 pereons showed 
the presence of the parasite at  the. time of the survey (2.3 per cent). The 
distribution of the parasite rate in children below 15 years and adults in 
various zones and altitudes is given in Table XXVI. 

35 Health/6~, 5 

133 
I 

87 

58 1 1'7 24 0 0 '0 82 1.2 

67 14 24.6 20 I 6 30'0 

44 7 16.9 19 ( 0 0.0 

10 0 0 0.0 

831 ( 93 / 11'2 1 413 33 7-3 1,284 I 126 1 0.8 

1 

2 

0.76 

2-8 

I 
80 

a i 

3 

o 

1.8 

1.6 

I 

3-4 , 2 2  4 

0-0 185 e 



TABLE XXVI 

Incidence of malark1 parasite in the children below 15 years and adu1t.s accordi7j.g to zone a~ld altitude. 

Zonee. 

-. 

Central . . 

Southern . 

Western .. 

E ~ b m  . 

Northern . 

Totel . . 

All E O ~ W  . 

Percen- 
. tnqe 

positive. 

-- 

0 '0 

0.0 

13-0 

0.2 

0.0 

0.8 

0.0 

1'05 

0.0 

0-0 

2.05 

2.63 

2.3 

Age 
P'uPn 
ye-. 

-18 

+ 15 
-1 6 

+ 15 
-1 6 

+ 15 
-15 

+ 16 
-1 6 

+ 15 
-16 

+ 15 

All age8 

GRAND TOTAL. 
ALTITUDE 

No. 
eurmd. 

447 

238 

340 

163 

45 

- 

No. 
poaltive. 

0 

(0.0) 

28 

(10.9) 

1 

(0.3) 

1 

(0.6) 

0 

(0.0) 

- 

No. 
examd. 

48 

84 

.. 

. .  

61 

6 

2 

0 

8 

23 

109 

112 

221 

-5000 ft. -1500 ft. 
examd. 

278 

174 

108 

130 

217 

123 

68 

96 

15 

30 

-3000 ft. 

No. 
positlve. 

0 

0 

. . 

. . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(0.0) 

No. 
examd. 

225 

90 

16 

7 

165 

116 

46 

61 

6 

4 

457 

268 

725 

No. 
examd. 
- 

. . 

. . 

50 

66 

. . 

. . 

. . 

. . 

0 

1 

59 

67 

116 

No. 
positive. 

-- 

0 

0 

14 

12 

0 

1 

0 

1 

0 

0 

14 

- 
No. 

exsmd. 

. . 

. . 
33 

87 

1 

2 

20 

44 

2 

2 

56 

116 

171 

No. 
posltive. 
- 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

2 

2 

(0'28) 

- 

No. 
positive. 
-- 

. . 

. . 

11 

10 

. . 

. . 

. . 

. . 

0 

0 

11 

10 

21 

(18.1) 

:" 1 14 

1,233 i 

No. 
positive. 

. . 

. . 

3 

2 

0 

0 

0 

0 

0 

0 

3 

2 

6 

(2.7) 



As expected, the parasite rate waa highest in the southern zone where 
out of 108 children examined the blood of 14 or 13.0 per cent ahowed the 
presence of malaria parasites. Among the adults in t h i ~  zone the rate WM 
9.2 per cent. I n  the eastern and western ~ectors the ratas amongfit children 
was nil while amongst adults these were 0.6 and 0.3 per cent respectively. 
In the other two zonee no malaria parasite was detected amongst the 492 blood 
smears from person of all agea examined. 

There was a clear variation in parasite rate of all ages with regard to the 
altitude. As altitudes increased rates dimini~hed. Thus the ratea were 
13-1, 2-92, 0.28 corresponding to the altitudes of -1,500 ft., -3,000 ft. artd 
-5000 ft. No parasite was detected a t  altitudes above 5000 ft. This rela- 
tionship between the parasite rate and variation of altitude corresponded 
to that stated earlier between the spleen rate aud the altitude. 

Prevalent types of malaria parasites and their percentages : 

The distribution of different species of malarial parasites detected is givan 
in Table XXVII. 

TABLE XXVII. 

Species of malaria parosile atd their percer~ta,qes. 

Of the 28 parasites detected 11 or 39.3 per cent were due to P. vivuz., 16 
or 6'7.1 per cent were due to P. falcipamm, while in only one instance or 3.6 
per cent, P. MaEaricl! was detected. Thus, i~ Sikkim all the three important 
types of buman malaria parasites were found to be present but the most 
predominant type was P. falciparum a t  the time of survey. 

I I I I 
Type. / ASPXUOI. Sexual. , Rotl~.  Total. 

As many AS 21 out of 28 parasite-positive individuals, were harbouring 
garnetocytes giving a gametocyte rate of 1.7 per cent in the population investi- 
gated. All cases who showed malaria parasite in the blood had also enlarged 
spleens, except in two cases who had recent attacks of fever. 

Per canb. 

Distribution of Malaria : 

-- I I 
I _ -  _ -- 1 -- 

B . T .  . . . . . .  I 0 1 I 

i I l1 I 89.8 

I I I 
I I 

If. T. . . . . . .  5 I i I - I 4 I 
I 

i 67 1 

I I 
I 

I I 

Q. T. . . . . . .  O i  . I 0 1  -1 i 3.6 I-- 
! 411 types . 8 I i  I I j  lm.o 
I 

The incidence of spleen and parasite rates in relation to the number of 
clinical cases of malaria in the Weren t  zones is given in Table XXVIII. 

5 A  



TABLE XXVIII. 

The incidence v/' malaria as determined by clinical cases, .spleen and parasite rates i n  difleren,t zones. 



It will be seen that a t  the time of the survey no case of malaria or any 
malaria parasite was detected in the surveyed area of the central zone. I n  the 
southern zone where endemicity was found to be the highest a spleen rate 
of 50 per cent and a parasite rate of 13.0 per cent were obtained ; 7 per cent of 
the population in this zone was sick with malaria a t  the time of survey and 
nearly 38 per cent gave of history of having had i t  within the past 12 month  
(see Tables XIX and XXI). I n  the western zone which was found non- 
endemic, the parasite rate was 0.3 per cent and no clinical malaria was detected 
a t  the time of survey though 0.77 per cent of the population gave history of 
having had the disease during the year. In the eltatern zone where the r a h  
for both spleen (1.5 per cent) and parasite (0.6 per cent) were relatively higher 
thaa those in the western zone, the incidence of clinical malaria was about 
1 per cent during the survey and 5.7 per cent during the past 12 months. The 
northern zone, on the other hand, had a higher spleen rate 9-5 per cent than 
any other zone except the southern. Here 1.6 per cent of clinical case8 were 
seen a t  the time of the survey and another 4.4 per cent suffered during the year. 

Mosquito Fauna : 

For want of time and pressure of other work no systematic mosquito 
catching could be made from every zone we visited. These were mainly 
collected in the Singtam-Rangpo area of the southern zone. The types found 
were mostly A . l ~ ~ i ~ l i m u s  and a few adults of A.va,qu.s and S .sttbpictus. A. 
lninin~us was encountered upto an altitude of 3000 ft. of t h s  zone. It mas 
found breeding rather heavily in the back water of the rivers Teesta and 
Rangpo, minor streams, nullahs and irrigation channels. Although no clissec- 
tion could he done to  look for the parasite in this mosquito, known to he an 
efficient vector in the neighbouring terrai regions of the Dajeeling district, 
its presence in such a high proportions amongst our catches, leaves no doubt 
as to its role in the transmission of malaria in this area.. Regarding other 
mosquitoes culi.ci?zes were encountered in almost all zones and in altitudes as 
high as 5000 ft. or little above, as in Gangtok in thc central zone aud Chungthan 
in the north. - 

Search was also made in a few instances for Sandflies iu the southern 
zone where many cases of kala-mar were seen, but none wu encountered. There 
is a popular belief in Sikkim t,hat kala-azar appeared there following the 
importation of a wild shrub called 'Assam 1at.n' which grows luxuriantly in the 
valleys. On investigation no scientific basis could be obtained to enpport 
this belief, although search was extensively mede in one highly endemic village 
Majitor, in the southern zone. 

He f~ r r i i l ~  t o  tllc Tnhleu XlX ancl S X I  and ,iyl)ei~dis V. it would be evident 
that Kala-azar was highly I,re\-;lleilt ill  the qonthenl and. to a lesser rstent,, 
in the eastern and ~j-estern zonrs. The zonal distril~ution a l o ~ ~ g  with the results 
of aldehycle test is give11 il l  tahle SXTS. 



TABLE XXIX. 

Distribution of Kala-azar cases in Sikkim accordiy 
to zones and Aldehyde test. 

In the southern zone 5.8 per cent of the l~opulation a t  the t,inle of survey 
and another ahout 7 per cent duri11g the past 12 months were sick with this 
disease. The corresponding figures were 0-38 and 0.77 per ccnt for the Tires- 
tern and 1-03 and 0.0 per cent for the eastern zone. The hospital returns 
of 1952 also showed that ~ i ~ a r l y  2-7 per cent of all attendances in the state 
mere due to  Kala-azar, but it was niainly in the southern and western zones. 
During the present survey, nearly 1 per cent of the population of the eastern 
zone was fouild to be suffering fro111 Kala-azar. The sickness rate of Iiala- 
azar cluring the year was a l~out  0.67 per cent. Thus, even on a consrrvative 
estiirlate about 2,300 personmsnffered frol~i Kala-azar in the Sikkiili state 
during the year under survey and the highest encleiliicity \\-as ol)tainetl ill the 
southern zone. 

Zoue. 

Central . . . .  

Southern . . . . 

Western . . . . 

Eastern . . . .  

Of the t,otal 35 saml)les of 11lood for which the results of aldehyde t,est 
were available 22 or 64-8 per cent were highly positive and t.hrec! gave doubt- 
ful results. No suspected case of Kala-azar was however seen among the 
persoils examined i11 the nort,her~i zone. Of t,he 24 samples exanlined from 
the southern zone as many as 17 or 70.8 per cent mere found positjive. In 
the western zone 3 samples out of 8 or 37.5 per cent m r e  found positive. 
I n  the eastern zolie 2 sanq~les were exanlined and both gave positive result. 
Only one sample was examined from the ceutral zone a l ~ d  it gave doubt:ful 
reaction. I t  111:ty 1,e 111eut~ioned here that only blood sanlple of those suspec- 
ted t,o be fiuffering froin Kala-azar were exatnilled for aldehyde t,e.rt. 

PALA-AZAR CABES. 
I 

-- 
ALDEHYUE TE81'. 

A t  tho t h e  During the year. P0pula- of 3urvey. tion. 
&ate per E a b  per No. No. No. 

10,000. tested. po~ltive. doubtful. 

512 0 0.0 0 1 1 

345 20 680 24 006 24 17 ' 1 

522 2 38 4 

I 
2 103 0 0.0 2 0 

The distribution of the confirmed Icala-azar cases anlong the different 
age groups of the population is given in Table XXX. 

I i I 
Northern . . . 1 0.0 0.0 ( 0 

! 

/ 1 24 1 143 2: 1 167 1 All eones . . . . ) 1,673 35 2'2 i 3 
I 



Tasm XXX. 
Distribution of ~ 0 1 2 j h e d  Kala-am wee in 

Sikkim according to age groups. 

Age qoup. 

--- . 

0-14'9 . . . . . . - . a .  

16-24.9 . . . . . . . . . .  6 1 1-46 

Z5-34.9 . . . . . . . . 3 I ' i l  

36-44.9 . . . . . . . . . 5 3-50 

46 and above . . . , . . . 3-23 

- 
TOTAX 1.700 1.41 

It will be seen from Table XXX that the incidence of. Kala-azar increases 
with age, attaining the maximurn rate a t  about 35 years. Thus, t,he disease 
was more prevalent among the adult population and was minimum in children 
below 15 years. 

Altitude and Kala-azar : 
The distribution of Kala-azar according to a l t h d e  was as follows : --1,000 

ft. 6 cases, ----1,500 ft. 9 cases, .-3,000 ft. 5 ca,ses, -5,000 ft. 4 cases, 
5,000 ft. and a,bove no case. Thus like ma,laria, Kala-azar cases were also not, 
found a t  or above the altitude of 5.000 ft,. 

Tuberculosis : 

People in Sikkim are not so much conscious about tuberculosis. Although 
at the time of surrey 11 cases of lung and 8 cases of non-pulmonary tuber- 
culosis, giving a rate of about 144 per 10,000 population , were detezted, 
only 4 persons (2.4 per 10,000) of which 1 only was of the pulmonary tppe, 
gave history of tuberculosis during the year (see tables XI3 and XXI). Never- 
theless, the hospital returns for 1952 (Appendix V) showed that a total of 
54 cases of tuberculosis, including 23 non-pulmonary types, were admitted 
indoor for treatment and the total number of outdoor attendances, both new 
and old, was 211 including 65 non-pulmonary types. The overall tuberculosie 
rate according to  the survey thus comes to about 138 per 10,000. Calculated 
on this basis about 1,900 persons would be suffering from tuberculosis in the 
whole state. One interesting feature of tuberculosis in the state was the 
discovery of a high proportion (nearly half the cases) of non-pulmonary tuber- 
culosis, contrarv to the findings in the Indian plaim. This throws co~uider- 
able doubt on the local cattle population, a large majority of which were 
found to be of foreign breed. 

Tnberculosis infection : 

The tuberculosis infection rate as determined by test is shown 
in Table XXXI. 





No tuberculin test coul0 t e  done for the norther11 zone an the tinle allothd 
for the places visited in that zone, mae too uhort fix the rewlulg of the re&ulta. 
The overall t u b e r ~ u h ~  positive rates wcrt: 33-4 26.5, 20.0 Y I I ~  t10-4 PF ~ n t  
in the central, southern, eastter~l ill~d. wttxtern zones, respectively. The in- 
fectiori rate was th11s highest ill t h ~  central zonch atid this RHH true for both 
children and adults, as %ill he Reell from the Tal~le XXXI. The ratem obtained 
for the central zone in the different age groups arc nlore or less sinlilar to 
those generally observed i t ]  the semi-urban arras of India, wl~ereae tlie rates 
observed in otlier zones particularly the eastern and the wc2stcrn, more or less 
correspond to those of the rural areas of India. The rate of tut>erculoais 
infection in Sikkim as obtained during the survey are lowc~r than the figures 
obtained hy 1Jlcil for Iialilnpong in 1937 where he found a total infection rat(: 
of 44-5 per cent ra~lgilig froiu 3H.G per ce~lt in childreli Ijelow 13 rrears to 55.3 
per cent in adults. The il~fectio~l rate of 27.2 per cent as seen anlorlg thu,w 
below 15 years in the southern zolw lies also int,ermediate hetween the rural 
arid the urban figures for India. Thc infection rate geuerally illcreased with 
the increase of age in both sexes except for a slight drop among those above 
15 years in the southern zone. This might he due to the  mall liunlber 
of persons tested there. The resnlts of tuberculin reactiol~ between the two 
sexes is given ill Table XXXII. 

TABLE XXXII. 

Results of' 3'uberculin test by age and sex. 

Age groups. 

--- 
0-4.9 . . . 
5-94 . . . 

10-14.0 . . . 
1 6 4 4 . 9  . . . 
45 and above . . 

-- 
No. 

teetd .  
-- 

8 

89 

149 

157 

26 

-- 

No. 
Poaltlve. 

0 

17 

35 

56 

13 

121 

% I KO. ! No. 1 9; ' No. 
politivr.l bated. 1 poaitiet.j poai~vr./ te.bd. I I 

The results as given in Table XXXlI show that no children, nlale or female, 
below 5 years, gave positive tuberculi~i reaction. Tlie infection seemed to 
be contrdcted after that age slid thereafter in both the sexes it showed as 
expected rt progressive rise, with the rise in age. The highest rate of infection 
38.2 per cent, was obtailled in the nlales of the age g r o ~ ~ p  above 45 years. 
Regarding the sex, felnales in all age group except those above 45 years, 
showed higher iufection rates tllan those in the males, but the overall infection 
rate in the111 was slightly ]o\~.er, 27-3 per cent as agaillst 28.2 per cent in males. 

positive. &ve. 
- No- I O: 

I 
0 [ 0.0 

22.3 

Intensities of Tuberculin Reaction in different age groups : 

13 

178 

The int.ensities of ra,ct.jon amollg the positive tuberculin reactors in diffe- 
rent age groups is shobvn in Ta,hle XXXIII. 

%-2 

-- 
27.9 



TABLE XXXIII. 
Intensities of tuberculin reaction in d.~$erent uge poups. 

Table XXXIII shows that more than half of the reactors (57.5 per cent) 
gave one plus reaction! 29.2 per cent two plus, 12.9 per cent three plus reaction 
and only one (0.56 per cent) showed vesiculation, whereas the percentage 
of one plus reactors increased with a,ge, the majority of those showing 
higher degrees of reaction were mainly children below 15 years in whom 33.3 
per cent gave two  plus, 14.4 pel- cent one plus and 1.1 pel- cent vesiculation 
reaction. 

Ago groups (yeam). 

0-14.9 . . 
1544.8 . . 
46 and above . 

A l l  age groups 

Community, sex and tuberculin reaction : 
Table XXXIV give the distribution of tuberculin reaction 11y community 

and sex. 
TABLE XXXIV. 

Dist l ' ib~l t ior~ qf tuh~rcuZI.)~ reaction according to corn~n,uvaity and sex. 

Total peal. 
tlvs maaton. 

80 

76 

13 

178 

showed a lower rate than the males. The Marwari females, 01; the other hand, 
showed the highest rabe, c.g.. 44.4 per rent taking both sexes and all communi- 
ties together. 

+ 

No. I % 

46 

46 

10 

102 

I 
~ormnunity. I No. No. ' %  

61.1 

61.3 

76.7 

57.3 

The highest infection rate (38.9 per cent) obtained was amongst the 
Tibetans, followecl hp the Lepchas (30.9 per cent) and the Sikkimese (30.5 
per cent) and then by the Nepalis (57-4 per cent), Maraaris (22.5 per cent) and 
' other ' Indians ( 2 0 5  per cent) in order. The last two conlm~mities showed 
the lowest infection rates. Females in all comnlunities except the Marwaris 

I teated. 

++ Veelculat'On. 

No. I 

No. 

30 

10 

3 

62 

p- 

No. 

1 

0 

0 

1 

+++ 
---- 

No. I %  

No. 
teated. 

- _ - -  
329 

82 

68 

6 4 

40 

30 

20 
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positive. 

% 

33.3 

25.3 

23.3 

20.2 

% 

1.1 

0.0 

0.0 

0.66 

13 

10 

poeitlve. 

21.2 

26.0 

28.0 

31.3 

44.4 

18.7 

20.0 

positive, positive. 

114 '91 

14.4 

13.3 

No. 
posltlve. 

89 

26 

21 

k?3 , 
0 

8 

8 

_-- 
118 

---___ 

27.5 

33.3 

32.6 

37.6 

16.1 

22.2 

13.3 

282 

28 

25 

16 

9 

12 

5 

_ _  

Nepali . . . 58 

0 I 0.0 

----------- 

23 / 12.8 

% pos~tive. 

27.4 

30.6 

30.8 

359 

22.5 

20.5 

16.0 

27.B 

7 

7 

5 

4 

2 

1 

200 57 1 21.3 

18 

14 

18 

5 

Sikkimese . . 
Lepcha . . . 
Tibetan . . . 
Memarl . . 
Other Indlans . 1 6 1 2 __ 
'Ot "omToTA; I 1 2 1 2 1  

54 

43 

48 

31 



The incidence of clinical syphilis and gonorrhoea as detected st the tirne 
of survey and reported to  have occurred during the past 12 rnont,hs, has 
been summarised in Table XXXV along with the recorb of ho~pital 
admiaeions during the year 1952. 

TABLE XXXV. 

Distribution of Venereal D1:swse.s necordirtg to mne. 

---- 

Bsb 

1 10% 

I -  -- 

Hospital and dls- 89 - 
peusary admission 

Table XXXV shows that both syphilis and gonorrhoea are prevalent in 
tht: state. According to the survey data 31 persons or 0.96 per c*ent of the 
population were s~zffering froin this disease at  the tiiue of exanlination and 
another T or 0-42 per cent suffered during the past 12 months. In  the hospital 
ret,urils also, attendance for these causes was more or less recorded in all 
dispensaries and constituted about 0.6 per cent of the total attendances (see 
table XIX and XXI and Aype~ldix V). If the incidence is roughly taken 
as 1 per cent, the total ilunlber of persons suffering in the whole state should 
be 1370. 

Xo case of syphilis or gonorrhoea was, however, detected in the southern 
zone nor any of the 1)ersoils examined here gave history of having suffered 
from the disease during the past 12 months. But there were records 
of 66 attendances ill the Singtall1 and Rangpo hospitals. Exceptirlg tllis 
zone, cases were, however. seen in all other zones, the highest rate 
being obtained in the northern, followed by the eastern, the western and the 
central zones in order of prevalence. 

Wassermann Reaction : 

-4ltogether 4 i  samples of blood out of a larger number collected, could 
be examined for IVasscrnlann reaction. The results are given in Table XXXVI, 



TABLE XXXVI. 
Results of Wasserman.n Reaction by zones 

N I I I I I ~ ~  of 
su111p1t.a 

exnmined. 

Ctnt r ;~ l  . . . . . .  
Southern .  . . . . .  
W e s t o r n .  . . . . .  
Eaatern . . . . . .  

. . . . . .  Northorn 

1 Sample Kahn posltive. 

The few sanlples collected from the sont,lieni and the eastern zones were 
fouucl positive or anticorilplelnentary. The rates of positive samples in the 
central, western arid norther11 zones were found to  be 22-2,13-3 and 15.4 per 
cent respectively, the overall positive rate of the suspected salnl~les being 
12.8 per cent. Their distribution according to  the various llationalities is 
@ven in Table XXXVII. 

TABLE XXXVII. 

Results of Wnsselrnann real:tion to conzmzazities. 
(P-Female) 

Community. 

-- 

No. of 
Snmplrs 
tested. 

Number I No. anticorn-/ Number 
negative. alc~nentary. positive. I - I 

Percentage 
poslclve. 
-- 

The above gives us but rough picture of the prevalelice of vciiereal diseases 
in the state. Although its incjrlence may not be considered high coinparcd 
to  diseases like worn1 infestation, malaria. I(.zla-azar, tuberculosis or goitre, the 
conditioil ]nay deteriorate further if steps are not t:ilteii earlv to prevent their 
spread in view of the growth of towns lilte Gai~gtolc from where blood samples 
showed larger numher of positives than those from other places. 

I t  will also l)e seen that only the Nepalis and Sikkin~ese showecl e r i t l~~ lce  
of syphilitic infection in their blood. Thc ratc of positive sa~llples in the 
Siklcirnese was more than twice as high (:3r;.i per ceilt) a s  that, (13.3 per cent) 
in the Nepalis. No sample of hlood from anv other coiil~iluliit,y w;ts found 
positive for syphilis while no females of any cominmlity was fo~uid positive 
for fiyphilis. 



Of hhe 1700 irldividrials examined in the survey, speoilrlen~ of stool 
from 275 persons or 16-2 per cent were examined for helminthic ova and other 
intestrinal ~~arasites. Their diatributiol~ by zones was central 56, southern 
32, western 102, eastern 51 and l~ort~heril 34. Ry conlmur~ities thew were 
Nepali 121, fiikkin~ese 74, Lepcha 32, Tibetan 14, Alarrari 22 and other 
Iildians 12. The infestatioll rates of different ~pecics of helminthe according 
to zones are given in Table XXXVITI and accordirlg to comnlm~itv in Table XL. 

TABLE XXXVIII. 

Distribution oJ stool parasi~es by zones. 

Central. , . . . . 61.8 / 51.8 

Southern . . . . . 
. I 

0.0 I 21.9 

Western . . . . . . . 33.3 34.4 I 11.8 / 20.8 

Northern . . . . . 2.9 / 26.5 ! 01) 

All zones . . . . , I 40.4 ' i 32.7 19.3 / 20.7 

- -- 

As will be seen from table XXXV'III helmlllthic infestation was wide, 
spread and heavy. The principal types of parasites seen were hookworm, 
round-worm, tapeworln and trichuris. Oxyuris was comparatirel~ infrequcl~t, 
being found in only 4 cases-3 in the western zolie aiid 1 in the northern. 
Of the total infestations the majority (40.4 per cent) was due to hooli\~orm. 
All zones were heavily infested except the northern where tapeworm n-as 
predominant. I n  the southern, central and western sectors 50 per cent or 
more of the samples exanlined showed the presence of  hook^-orm ora. In 
the eastern zone its incidence was much less, as only 25 per cent of the samples 
were positive. It was least prevalent in the northern zone where roughly 
3 per cent of the sample were positive. 

Next in order of importance was roundworm which formed 32.7 per cent 
of the total positive stools. Unlike hookworm, this parasite was observed 
to be much widely prevalent, no zone showing a percentage less than 20.5 
per cent it was highest (39.2 per cent) in the eastern zone and the lowest. 26.5 
per cent in the northern. In  regard to tapeworm, how-ever. the highest rate, 
64.7 per cent, was observed in the northern zone and no infestation in the 
southern, while the rates in the eastern, western and central zones were 27.5, 
11.8 and 8.9 respectively. This t.apemorm infestation rate was directly 
related to the food habits of the people, the northerners using pork and beef 
more extensively than the people of the other zones. In the southern regions 
which is inhabited mostly by the Nepali Hindus, who do not consume pork 
and beef, no tapeworm infestation was found among the surveyed people. 
Trichuris irlfest,ation mas peculip.rly confined to the first three zones namely, 
central, southern and western but generally it is not of any serious pathologi- 
cal significance. 



TABLE XTA. 

Dzstributiorb of' stool ir~rasites by cottznzu)~itie.s. 

The distribution of helnljllthic infestation by communities is given in 
Tahlc ST). It shows that the Nepali community suffer mostly i'roni hook- 
worm (62.8 per cent) and roundworrli (44.6 per cent), tapeworm being al- 
tocrether absent, because of the reason already stated. There was, hotvever, 
only single case of tapeworms amongst tJhis comnlunity and that was in a 
Nepali Buddhist who ate pork arid heei' (see -Appendix VI ) .  Tapeworm in- 
festation was otherwise co~lfirled to the three communities lla~nely Siltkinlese, 
Lepcha and Tibetan, the infestation rates being 43.2, 40.6 and 50 per cent 
respectively. No tape~vorni infestation was found anlong the Marwaris or 
' other ' Indians. -4s has already' been stated this i~lfestatiorl was strictly 
related to the food habits of the co~nmmlities concerned. Hookworln and 
roundworm infestation rates among the Sikltirnese were 21.6 and 27.0 per 
cent respectively. The correspondi~lg rates among the Lepchas, the Tibetans, 
the Jiarwaris and other Indians were 31.3 and 28.1, 21.4 and 14.3 per cent for 
hooltworrn and 22.7 and 13.6 and 8.3 and 16.7 per cent for rou~ldworm. Thus 
the 'other ' Indians with 8.3 per cent rate llad the least hookworm infestation. 
Trichuris infestation was heaviest, 35.7 per cent, among the Tibetans, its 
distribution in other communities ranged between 13.5 to 25 per cent. 

Community. 

---- 
Nepal1 . . . . . . .  
Sikkimese . . . . . .  
Leprhr . . . . . . .  
Tlbetnn . . . . . . .  
Uarwari . . . . . . .  

From the Tables XXIX a, b, c, $ d,  given in Xppendix VJ, i t  will be seen 
how the different communities have behaved in different zones in respect of 
these helminthic infestations. Thus from both laboratory and clinical esami. 
nations it appeared that* intestinal hel~ni~lthinsis cansed'bhe hifhest a~r~ount  
of siclmess and incapacitation among the local populatio~l. This finding also 
received support from the returns of the hospitals and dispensaries. -4 lar5e 
number of cases cornplaining of digestive disorders, abdominal pain, anaemia 
and other vague symptoms which could not be accurately diagnosed, were 
most probably cases of helminthic infestations. Tbis prol~lein of \rrorln disease 
should therefore receive high priority in p h l i c  health campaign against 
conimunity sickness. 

It may also be pointed out here that the above findings are based on rough 
field method of stool examination. Investigation iuvloving the nsc of nloro 
exact method would have revealed still higher rate of infestation. In actual 
practice the condition is undoubtedly more serious than has been depicted 

-- - 
PIRJEATAOD OF POI'ULATION IKFIESTRD WITP 

0.0 1 25.0 

- I  
18.3 1 20.7 

- - 

' Other ' Indianr . . . 8.3 

Hookworm. 

62.8 

Tapeworm. 

0.83 

18.7 

---- 

Roundworm. 
- 

44.6 

Tricl~urls. 

24.0 

All  zones . . . . .  40.4 1 32.7 . i 

43.2 ' 13.6 

40.8 / 116 

50.0 1 35.7 I 
I 

0.0 ; 22.7 

27.0 

31.3 21'6 / 18.1 

21.4 

22.7 

14.3 

13.8 



here. Thb widespread worm infeatation almost throughout the eta& is due 
to the bad peraonal hygiene, dietetic hellits, already mentioned, and to the 
universal practice of indiecriminate defaecatioll resulting in widesDred r ~ ~ l l u -  
tian of soil which is favourahle, on 1,hysio p a  phieal rcasnns, for ihr  c l~~c lop-  
merit, survival and transmission of intestinal hel~ninthic parasites. 

Goitre is another important elldet~lic disease of the state. Although it 
does not generally incapacitate a persol1 quickly it ~mdoubtedlp uadennirles 
hie health as the thyroid gland is the chief of the endocrine system, governing 
the metabolic and other physiological functiolls of the hodv. T t  results in 
ugliness and deformities and often .gives rire to serious cunlpiicntiolls. Along 
with this condition a few cretins were also seen. The rluluher of attelldances 
in the hospitals and dispensaries from this canse. as 11oted in the annual retmn 
for 1952 (see Appendix V), indicated that  this condition was fairly widespread 
throughout the state except that it was much less prevalent in t,he northern 
sector where the i iun~l~er  of hospital attendances and the clinically recognized 
cases during survey were con~l~arati~relv fewer. This will Ilc evident from 
the Table XLI. 

Zollal d i s t r ih~i t io?~  of goitre a.s obtnimd frow tlze hospital adinissiorrs nrul *from 
actual survey. 

The overall incidence rat.e of goitre as obtained during the survey was 
7.4 per cent. As a single cause of a clinical condit,ion a,ffecting health as 
distinct from sickness i t  showed the highest incidence compared to the principal 
causes (see Ta.ble XIV) but i t  varied from 1.1 per cent in t,he northern to 13.6 
per cent in the eastern zone, t.he rates in t,he southern, west'ern and central 
zones being 8.4, 7.1 and 5.5 per cent respect,ivelp. In the returns from t,he 
hospitals and dispensaries, however, i t  ~onst~ituted a little more than 10 per 
cent of the t,otal adnlissions and was third in order, among the: principal 
causes of sickliess for which people sought medical relief. The age and sex 
di~t~ributions of t'he cases seen during the survey are gven in Table XLII. 

I hn t ra l  
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Hospital figures 
(1962) 

Tom. 
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(10% of Total 
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Routhem. 
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Table XLTI shows that goitre waH proportionately more prevalent a r u u q  
the females than among males in all the zones except the western ; the total 
fernale rate wa8 nearly twice (10-G per cent) as high aa tha t  in the male3 (5.4 
per cent). In  the eastern zone this was even hieher (23.2 per ccnt). 
While no case of goitre could be detected in any infanl, only two caes  were 
seen smorlg 136 children in the age group 1-5 years, giving a rate of 1.5 per 
cent. Thc highest rat<e (10.0 per cent) was seen amongst children of the age 
poi111 5-15 years, the age a t  which the condition I~ecomta clinically detectable, 

The dist.ribut,ion of goitre by dt i tude is given in Tahle XLIII. 

Percentage distribution of goit.re accordirq to altitude. 

Though goitre was found to be prevalent npto an ele\~ation of 6000 ft. 
the majority of cases of 61.3 per cent, however, was found in altitude hetween 
5,000 and 6,000 ft. No case was seen above 6,000 ft. Tn the northern sector. 
ho~cver. cases were inostly limited upto Mangan Bazaar, a t  an elevation of 
ahout 3,700 ft. The problem of goitre in the state needs more detailed investi- 
gation. 

Altitude. 

-- 

Number of 
cases. 

Per cent . 

Tilcers of the skin are quite colnlnon as \+-ill be seen from the h~spital  
return given (Appendix V). As high as 6.8 per c ~ n t  of total adnlissions in the 
hospitals, etc. were due to this condition. -4s it was not differentiated irito 
w i o u s  types by causes it is difficult to say how man- of thew mere due to  the 
specific conditions like the tropical ulcer. -4nlong the variol~s cases of ulcers 
seen by us in trhe southern zone 7 cases showed on sinear esan~inat~iou the 
presence of f uoifornt b n c i / l ~ s  alollg n-it11 Trcponr~lca ~ ~ i , ~ c o u t i  and were thus 
confirnled as cases of tropical ulcer. These foriiled 2 per cent of the total- 
sickness in the area. This collditioll was not seen in ally other zone. 

I I I I I 
I 

-1,000 ' -0,000 -3,000 -4,000 1 -5,000 --6.000 i nbovc Total. . I ft. 1 n. rt. , n. n. I e.mon.1 

I I -- 
I I I 

I 

11 ' i ''I 124 
I 

I 
I I 

8.9 1 8.9 I 4 8  j 20-8 
L-7- 1 

61.3 
I 

I i I 

Olle thousand one huudred and forty persons were exalllined for haenlo- 
glol~in content of blood. Their distribution according to conlmunities and 
sex is given in Table XLTV. It nlap he ~nentioned here that the present 
anal.~sis gives only the overall picture and includes the haenloglohiu content 
of blood of sick persous who constitute about 15 per cent of the popillation 
examined. 
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The overall haenloglobin tieficiency wall high ; 5ti.R per cent of the popu- 
lation exalnined showed a value l e s ~  than 75 per cent and 1.7 per crnt l e s ~  
than -- 50 per cent haen~oglohin. Unlike the Singur area, fenlales khowed 
hipher values than the males except in those who had lea8 than 80 per cent 
baemoglobi~~. The overall deficiency wa6 l~owever much greater in the fiingur 
area in 1944, 82.9 per cent of t.he males and 8'7.8 per cent of the f~mnler there 
showing lesu than -- 75 per cent haemoplohin. hnlo~lg the c~rnmu~i t iea ,  the 
Sikkimese showed relatively higher values thau others, T ~ P  67.3 per cent 
of those exanlined had l ~ a e ~ ~ ~ o g l o ~ ~ i n  values higher than 78 per cent while in 
8.8 per cent these valuss even exceeded 90 per cent. The J,ep 
chas and Til)etans came next in order, S(i.7 per cent of the IIepchas and 51.4 
per cent of the Tibetans examined had haemoglobin values above 75 per cent. 
The other cornniunities that  came ill order in this category mere the other 
Indians (41.7 pcr cent) and the Rlarwaris (29.0 per cclnt). The latter l~ad  thc 
poorest haenloglobjn values. This was mainly due to 80 per cent of their 
females having a value lower thail '75 per cent as aqainst 70 per cent of the 
Marwari males. 

This low httenloglohiu values amongst the Nepalis and the Marwaris were 
probably due to  nialaria and hooku-orm infestations. The Sikkimwe, Lep- 
chas and Tibetans, on the contrary, though subjected to worn1 infestations 
did not show very low haemoglobin values presumably because they had 
rather more tapeworm, than hookworm or malarial infections. Perhaps 
their dietetic habits as well as altitude and climatic conditions under w-hich 
they lived also helped them to  mainta.in higher values for haemoglobin. 

Effect of zone and altitude on Haemoglobin : 

The incideiice of various grades of haemoglobin deficiencies according to 
zone and altitude is shown in Table XLV. 

TABLE XLV. 
Distribution of huetoglobin values accordir~g to z o ~ w  and nkilude. 

i HAEMOoLQIJIX  OXT TENT. 
. 
! 

Alt,itude. 

.---- 

-.I ,500 ft. . . . . . 116 

-3,000 l t  . , , . . 121 

-6,000 n. . . , . 71 1 

5,000Ch. L above . . . 180 
! -- 

~ O N B  - 
Central . . . . i o.O I 194 j 47-7 / zoo j 4L1.1 : 13 1 1.2 1 407 

! 
3oulhern . . . . . 143 ' 70.5 I 26 1 13.9 j 0 1 0.0 187 

western . . . . . 0 130 / 52-13 149 1 43.3 i I i 4.1 I 
312 

East* . . . . 152 

52 
* - 



It will be seen from Table XLV that there is a distinct relationship between 
the haemoglobin values and altitude. The percentage of people showing 
deficiency of haenloglobin a t  50 per cent level decreased from 6-9 to 0.0 as 
the altitude increased from --1,500 it. to 5,000 ft. and above. The same 
phenomenon was observed with regard to values -75 per cent. the percentage 
of people showing this level of haemoglobin decreased from 80 5 per cent 
a t  -1,500 ft,., 45.6 per cent a t  5,000 ft. and above. On the other hand, the 
reverse is the phenomenon with values 90 per cent a ~ l d  above 90 per cent. 
In  other words, the haemoglobin content improved with the increase of 
altitude. For instance, upto 3,000 ft. none of the individuals exarnined 
showed haemoglobin level higher than 90 per cent. 

Si~nilar effect is also see11 when the data is analysed on zonal I)n.;is. For 
instance, there is a definite shift of the hae~noglobiii value totvarrls the left 
in the southern zone where 9.6 per cent of individual slioa-crl ;I l,ne~noplo- 
bin valur less than -- 50 per cent and none had any value above 90 prr cent. 
level. There is a similar shift in the eastenl zone, t,hough much lrbss nlnrked 
than the southern. 011 the other hand, the northern zone showrtl a definite 
shift to the right with 17-3 per cent individlials showing haelno;clol,ill values 
hipher than 90 per cent l e ~ e l .  Similar shift, though less marB(~c1, \ \ a s  also 
noted in the western and the central zones. The zones arranged in order 
of high values of haenloglobin are as follows : northern, western, central, 
eastern and soutllern. Thus, both altitude and zones have certain amount 
of infll~ence on the haemoglohin values of the population. On ~)l~ysiological 
grouucls also influence of altitude is expected. Thus, the soutl~csn zone gave 
the lo~vest haemoplohill values. This is what was expected because of the 
high prevalence of malaria, knla-azar, and hooltrvorm in t,hi,g area. 

A cluick and rough estimate of the nutritional ~ t a t u s  of the people was 
made through rapid clinical examinations. The general nutritional status. 
of different com~nunities an11 sexes is given in Table XT,VI. 



Distrib,ution of nutritional status in different seses and comntuniti~s. 

I I MALE. FEMALE. I BOTH Smxae. 

- -  - -  

A few had mom than 1 cllnlcsl comlltloos. 

1 - --- - - 

-- -- 
218 210 509 

36.6 35.0 --- 8.3 
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67.5 21.8 -- I 8.8 1.76 
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61.0 24.2 - J 
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Twe!re hundred and three persons comprising 834 inales ant1 359 fe~nales 
of different communities were clinically examined for their l~ut~ritional status, 
Nearly half (48.7 per cent) of the persons examined were found to he in good 
physical and ilutritional condition, in 29.3 per cent i t  was fair and 16 per cent 
was n~oderately anaemia while another 6 per cent was severely anaemia. In 
regard to the colninunities the Tibetans showed the best nutrition, 834  per 
cent of them being in good nutritional state. The Nepalese showed the poorest 
nutritiozr, cnly 36.5 per cent of them were found to be in good nutrit,ioi~~l 
state. The Sikki~nese, otller Indians, the Lepcllas and the Marwaris all came 
intermediate though some cases of severe anaemia were also seen anlong the 
Blarwaris arid other Indians. Witli regard to the prevalence of moderate 
aiiaeinia (haemoglobin values between 65-75 per cent) the Warwaris came 
first with a rate 03 22.4 per cent followed closely by the Nepalis (20-7 per cent), 
the rates for other communities being 13.2 per cent for the Lepcha, 10.9 per 
cent for other Indians, 8.8 per cent for the Sikltimese and 4.5 for the Tibetans. 
Between the sexes, the feinales were, on the wiiole, definitely worse ofT in 
regard to ~hys ica l  and nutritioilnl state than the males. The difference was 
particularly mzrkcd among the Marwaris, Tibetaus. otller Indians and the 
Lepchas. No case of severe anaemia was detectJed a~rioag the ferllales of 
other Inilians. IIow illucll of this snaeniia was due to iron deficiency is 
difficult to say but there is no doubt that a great deal of it might have been 
due to the widespread prevalence of hookm-orm and other parasitic diseases. 

Extent of general maluutrition : 

Malnutrition clue to vitamin deficiencies was rare except that due t,o 
riboflavin. The percentage distribtuion of this deficiency ill different com- 
munities is si~.own in TaS!e XLVII. The highest rate, 6.0 pLr cent.. of riboflavin 
deficiency Bas noted amongst t,he Tibetans. The rat.es in other comtnunities. 
were as follows. Sikkimese 3-94 per cent, Lepcha 2.94 per cent, Napalis 1.5 per 
cent and hlarwaris 1:l per cent. No deficiency was, however, found amoi~g 
the 55 ' other ' Indiana other than Marwaris. Considering maize being t'he 
staple cereal of the people, particuarly those in higher altit,udes, a high per- 
centage of riboflavin deficiency mas natural but this has perhaps Ixen some- 
what counter-balanced by the inclusion of meat in their diet. 





Dieietic Habits : 

In view of the foregoing observations on the nutritional state of t,he people 
i t  would be interesting to  know the quality and character of the dict 
cousi~~ned by different communities. Although i t  was not possible to make 
any regula diet survey information in this point was collected by the 
cl~eit~ionnaire method. The results are given in Table XLVIII. 





It will be seen from Table XLVIII that 23.4 per cent of the sample popula- 
ti011 were vegetarian and 77.6 per cent non-vegetarian. Among t,he !Ion- 
vegetarians 231.9 par cent used beef, 38.3 per cent pork, 72.1 per cent muthn,  
15.2 per cent buffalo meat, 60.8 per cent po~ilt~ry and 21.5 per cent fro111 other 
sources in addition. Among the communities the Marwaris were strictly 
vegetarians, the Lepchas strictly non-vegetarians while the other Indians 
were equally divided between the two groups. Only 3.7 per cent of 
tlie Silrkirnese, 17.1 per cent of the Tibetans and 23.0 per cent of the Nepalis 
were also not consuming meat. Beef was equally popular among the Tibetans, 
Lepchas and the Sikkimeee, but 243 per cent of the Nepalese who were 
Buddhists and 9.5 per cent of the other Indians who were Muslinls were also 
c o n s u ~ ~ ~ i n g  it. Pork was consumed mostly by the Lepchas and the Siklti- 
nlese and less so by tlie Tibetans and still less by the Nepalese and the least hp 
t'hc other Indians. Mutton and poultry were rather more popular but 
solueu-hat less used by ttlle Tibetans. Buffalo meat. was occasionally consumed 
mostly by the Lepchas and the Siltkimese. 

Consumption of Milk and Tea : 

Information on this important items of food and drinks wa's available 
for 1,007 inclividuals. Tlie number of l~eople using it and the manner in which 
it. was being consluned is shown in Table XLIX. 

TABLE XLIX. 

Extent of Milk and Tea consumption i n  d( ferent  com9)zunities. 

I 
i I person Consuming. j 

I Per cent nT 
~ ~ ~ h .  . people con- 

/ examined. , tea. ; suming lea. 

Marwnrl . . . .  I . I 
! 

Oti~er Indians . . . . .  

Nntknown . . . . . .  
I 

I 

TOT.~L . I 73.5 
- - -- 

From the Table XLIX it will I)e seen t l u t  the hahit of drinlcing inilk is 
not  so popular wit11 tlie people of the state. in generai. Only 37.7 per cent 
consuming milk as it is. Excluding the Marwaris and ' other ' Tndians this 



f i p e  colnes down to 32-3 per cent. I n  other words, only 1 person out of 
3 consumed milk. Since children below 15 years constituted 52 per cent of 

the sample population surveyed, i t  may safely be assumed that a large number 
of children was going without i t  and adults perhaps took very little, if any. 
In regard to the communities, less than 18 per cent of the Sikkimw and 
Tibetans were using milk as against 34.6 per cent of the Lepchas and 38.8 per 
cent of the Nepalese, while there was hardly any person among the Marwari8 
who was not consuming it. 

In contrast with this, tea was a much more popular drink than milk and 
the proportions of these consuming this beverage in different communities 
were practically in reverse order to those of milk. Perhaps climatic condi- 
tion was pa,rtly responsible for this preference. 

State of Irnmunisation against Smallpox : 

I t  was found convenient to enquire familywise about the state of vaccina- 
tion against smallpox. The local term for vaccination is ' khope '. Altogether 
247 families comprising 1460 individuals in different zones were examined 
for the purpose. One striking feature noted was that inspite of the general 
backwardness of the people regarding the conception of communicability 
of diseases and the nature of their prevention. they had been convinced about 
the utility of smallpox vaccination as evidenced by their wide acceptance of 
the procedure. It may be that since vaccination had been in vogue in India 
and China in some form or other for many centuries past, its wide acceptance 
in Sikkirn might have resulted from that i'nfluence. The extent of vaccination 
in different zones, as revealed by the survey, is shown in Table L. I t  may, 
however, be mentioned here that due to shortage of time it had not been 
possible to ascertain in each case the period of time elapsing from the dat,e of 
last vaccination to  determine the extent of their present immunity status. 
Thus this table gives the record of primary ~accinat~ions only. Among t,he 
School children, however, a large number was found to have been vaccinated 
more than once. 

State of Smallpoz vacci~tation in diferelat zones a.t the tiwe of survey. 

I Number I Total I No. varcina- No. ' Per cent 
Zones. of famllics , No. of t ~ d  at , unracri- vacoinat- 

\ isited. , in matt,.^. leaqt once. nated. ed 

--- --- - . -. - - - r-_ -_ I _ _ _ -  -- - -- 
I 

I 

SO I ?no 8 ,-4 06 sn-n "0 Central . . . . . . 
I 

67 , 446 339 107 7G.O Southern . . . . . 
western . . . . . ; 50 , 305 94; 18 (15.1 

246 45 I 363 , I 97 2 E~strrlr . . . . . 
Norbl~crrr . . . . . 29 , 146 1 126 00 86 J 

- -_ --- -- -- 
i I 

ALT. ZONRS . '747 : 1460 , 12.92 l i e  87.8 



It will be seen from Table L that  87-8 per cent of the surveyed population 
had been vaccinated a t  least once, the percentages varying from 76.0 in the 
southern to 97.8 in the eastern zone. This figure compares well with that 
of Singur in 1944. Thus 12.2 per cent or 16,802 persons of the whole popula- 
tion have remained unvaccinated, although a certain proportion of this popula- 
tion would be new born babies and young infants who would normally remain 
-unvaccinated. We are, however, unable to say to  what extent revaccination 
should be performed. The extent of vaccination was most satisfactory in 
the eastern zone where the deficiency was 2.8 per cent only but i t  was rather 
unsatisfactory in the southern zonc where as high as 24.0 per cent remained 
unvaccinated. The northern zolle with a deficiency of 13.7 per cent came 
next in order, followed by the cent.ra1 zone with 10.4 per cent and the western 
zone with 4.9 per cent deficiencies respectively. Another important observa- 
tion was that inspite of these deficiencies no case of smallpox was encountered 
either a t  the time of survey or recorded for the past 12 months, but the Gangtok 
Hospital had 3 cases of sma.llpox as given in its return for 1952. 

Very little information was available regarding immanisation against 
other infectious diseases, but we were givcn to understand that inoculation 
against typhoid and cholera were given in exceptional cases. 

The common disabilities detected in the sample population were partial 
or complete deafness, deaf-mutism, partial blindness, loss of limb (including 
paralysis) and a few others. No case of total blindness was seen. The,ir 
distribution in different communities is given in Table LI. 





Altogether 0.96 per cent of the population suffercd from disabilities. The 
rates of principal disabilities were as follows : partial deafness 0.24 per cent, 
complete deafness 0.06 per cent, deaf-mutism 0.06 per cent, partial blindness 
0.10 per cent, loss of limb 0.24 per cent and other causes 0.16 per cent. 
Calculated on the above basis the number of disabled persons in the state 
would be 330 partially deaf, 33 completely deaf, 83 deaf-mute, 249 partially 
blind, 330 with loss of limb and 249 persons with other disabilities. In respect 
of communities the highest percentage of disabilities or 2-4 per cent, was 
found among the ' other ' Indians, the Lepchas (2-1 per cent) came second, 
followed by the Nepalis (1.0 per cent) and the Sikkimese (0.3'7 per cent) in 
order of prevalence. No disabilities was, however, detected among the 
Tibetans and Marwaris in the sample population. The males suffered more 
than the females, the ratio between male to  female being 3 : 1. The age 
.distribution and causes of disabilities are given in Table LII. 





The distribution of disabilities in the three age groups 0-4-9 years, 5-14.9 
and 15 years and above, were 1.47, 0-40 and 1.35 per cent respectively, thus 
showing that  this condition affected mainly the very young or the grown- 
ups. The causes of such disabilities, as far as could be ascertained were con- 
genital 4 cases, accident one case, old age one case, disease 4 cases and causes 
not known 6 cases. There were two cases of partial blindness ascribed to 
congenital causes. Perhaps those due to disease like syphilis or defective 
maternity assistance could have been prevented provided proper facilities. 
were made available. 

There is no organisation a t  present to collect routine vital statistics for 
the state. As this record is the foundakion of all planned health work, an 
attempt was made to  obtain information relating to births and deaths, during 
the past 12 months. Table LI I I  sets out information about terminations 
or pregnancies in different communities during the year. 

Births : 
TABLE LIII.  

Distribution of terminations of pregnancies during the year according to 
communities. 

Xepali . . 
Sikkiruese . . 
b p o h n  . . 
Tibeiun . . 
Bfnrwari . . 

Nationality not 
known. 

- -- 

The crude birth rate for the whole state was 28.8 per inillc. A wide raria- 
tion was, however, noted between different communities. It was highest, 
52.6 per mille among the Sikkimese and 10.4 and 10.3 per mille respectively 
among the Lepchas and the Tibctans. Of the remaining corninunities t,he 
rates were 34.5 per milk among the Marwaris, 27.2 per mille among the 
Nepalis and 24-4 per mille among the ' other ' Indians. 

1 Live-birth. 
I 

Population I I NO or NO. 01 ~ i ~ t l ,  
studied. I -  I O I I  i b n r  1 r n l e  

i I(a.1~. I Fenale. 1 Total. I birtlls. 1 tionam ! 

The abortion and still-birth rates in the stat,e were 9.1 and 3.6 per cent 
respectively, both of which are high and indicate poor maternity help during 
delivery. How far some of these abort.ions and still-births were d~zc to veilereal 
or other preventable diseases, i t  is difficult to say. Abortions were mainly 

~ b o r -  ~ t , i l ~ -  
Iion 1 hi111 

rate  rate. 



aonfined to the Sikkimese and the Nepalis and still-births among the latter. 
The abortion rate among the Sikkimeae wae nearly twice as high (12.6 per 
rnnt) as that among the Nepslis (6.9 per cent). T h  might be related to 
the higher prevalence of venereal diseases in that community, ae noted 

The number of births shown here may not be of any significance. 

The sex ratio a t  birth according to the combined experience was 1 : 1-51, 
the female births being in excess. The corresponding ratios as obtained in the 
Singur survey in 1944 is 1 : 1.14, and in the census of 1951 for Weet h n g a l  
is 1.08 : 1. 

Deaths : 

Tbe information collected regarding deaths in different communities is 
given in Table LIV. 

B 
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C d e  Deatb and Infant Mortality Rate : 

The crude death rate for the state was found to be 16.9 per mille and 
the infant mortality rate as 208 per mille. Thus, while the crude death rate 
was found to be lower than that for India the infant mortality rate was much 
%her, which again shows the lack or inadequacy of infant and maternity 
rniatance, if any. The rates for the remaining two broad group, namely, 

below 15 years and persons above 16 yeara were 8.4 and 12-25 per 
mille respectively. Among the different communities the Srklcirnese who 
had the highest birth rate also showed the highest death rate (26.3 per mille). 
The other communities coming, in order, were the Tibetam, Mamaria, Nepalis 
end Lepchas with death rates of 20.6, 17.2, 15.3 and 10.4 per mille reupectively. 
Thus, among the Lepchas both the birth and the death rates were the eame 
and the lowest. From this picture perhaps it would not be wrong to assume 
that broadly speaking the Lepchas are the dwindling race in Sikkim. The 
infant mortality rate wm 208, comprising 316 for the d e s  and 138 for the 
femalee. The proportion waa revereed in higher age group, overall death 
rate among the females being 21-0 per miUe as against 12.6 per mille among 
the males. This difference in rates among the aexes waa noted in all communi- 
ties but it was markedly high among the Sikkimese and fairly hqh among the 
Tibetans and the Marwaris. It is, however, not posaible from thie brief invee- 
tigation to suggest the reasons for this wide difference, except perhaps the 
smallness of the sample. 

Causes of Death : 

In the absence of qualified medical attendance and facilities for maternal 
care, the causes of death could not be ascertained with certainty. But as far aa 
could be gathered from the histories given by the family members the deaths 
could be roughly ascribed to the following causes ; birth injury 6, infectious 
diseaaes 3, non-infectious disease8 7, other causes 7 and causes not known 4 
eivine; a total of 27 deaths. 



CHAPTER VII. 

Summary and Conclusions. 

1. A rapid medical and health survey of the Sikkim state was conducte,j 
during the period of 6 weeks from the 24th September to the 3rd November, 
1953, by a party from the All India Institute of Hygiene and Public Health, 
Calcutta. The data were collected in  appropriate schedules previously pre- 
pared for this purpose. The programme of work was drawn in consultation 
with the Sikkim authorities who helped the party with the necessary transport, 
accommodation. and services of an interpreter and a few ancillary personnel 
in addition to giving publicity to enlist the co-operation of the people. 

2. The main purpose of the survey was to obtain an integrated picture 
of the community health and sickness, their immunity and nutritional statua, 
socio-economic, housing and environmental conditions against the back- 
ground of the existing medical and sanitary facilities available in the state, 
so as to be able (a) to crystallise the main public health problems of the state 
and to suggeat necessary measures for their amelioration and control, and 
( b )  to help in the organisation of the any future public health set up in the 
state. 

3. For the purpose of the survey the whole state mas divided into 5 zones, 
viz., central, southern, western, eastern and northern and these were visited 
in the order mentioned. 

4. The work consisted of physical examination of individuals with their 
medical and social histories, recording of family data including births and 
deaths, collection and examination of laboratory specimens, insects and 
rodents and assessment of environmental and socio-economic conditions of 
the people and the villages, etc. 

6 .  Geographically Sikkim lies between Tibet in the North, Darjeeling 
district in the south, Bhutan in the east and Nepal on the west. Its area is 
2,818 sq. milea with a population of 137,725, the density being 50 per sq. mile. 
The population is practically wholly rural, Gangtok, the capital, being the 
only town. It is inhabited by several communities such as Nepalis, Sikkimese, 
Lepchas, Tibetans and Indians like the Marwaris and others. The main reli- 
gions of the people of the state are : (i) Hinduism, (ii) Buddhism and 
(iii) Christianity, although a few Muslims, Jains and Sikhs are also there. Of 
the people, 71 per cent are Hindus, 28.6 per cent Buddhists and the rest 
0.4 per cent are Christians, Muslims, Jains and Sikhs, etc. 

6. The country is mountainous, being a part of the Himalayan system. 
I ts  altitude varies from 1,000 ft. in the valleys to 6.700 ft. a t  Gangtok in the 
central and 12,300 ft., a t  Gantong in the north. The climate varies with the 
altitude, the valleys being warm and humid during the greater part of the year 
while regions between 4,000-6,000 ft. have pleasant and moderate climate@ 



at places, like Lachen or Lachung (nearly 9,000 ft.), the ol imte ir cold 
severe in the winter. The annual rainfall ie heavy, varying from 64" to 

170" at  different places. Sikkim is on the main trade route from India fo 
Tibet which passes through Gangtok. 

7. The communications in the state are rather ill developed, important 
places, though connected by roads, are not motorable for the greater part, 
of the year when the people have to move on foot or ride. Post and tele- 
graphic communications are available only in few places. 

8. The country has a wide variety of faunna and flora including malaria 
carrying mosquitoes and sandflies which transmit kala-azar. Useful minerals, 
medicinal plants and rich forests are some of the asset8 of the State. 

9. Soil is similar to that of the neighbouring Darjeeling area and its subsoil 
water level is high. 

10. Irrigation of rice fields, particularly in the valleys, is through small 
channels from springs and rivers. It causes water-logging and help in the 
breeding of malaria carrying mosquitoes, particularly in the south. 

11. The average number of houses per sq. mile in  the state is 9. The 
villages and the houses therein are scattered and approachable with difficulty 
except in the Lachen and Lachuug areas where these are compact Like the 
bazaar areas. The houses are generally often extremely insanitary, people 
and animals living in the same house or compound. Except in  a few h o w  
of the better class there is no water or latrine facilities. Water is mainly 
drawn from springs and occasionally from rivers and not subjected to any 
treatment before drinking. Majority of the houses are dark and ill-ventilated 
and are infested with roaches, and mice and other rodents and insects like 
anopheline and a culicine mosquitoes and houseflies. 

12. The anthropometric measurements of the communities  how some 
differences among one another. Among t,he indigenous races, the Tibetans 
and the Sikkimese are the tallest and the heaviest while the Lepchas and the 
Nepali females are the shortest. The weights also vary proportionately aa 
the heights. Females, as usual, were comparatively less taller and heavier 
than males. Among the Marwaris, males were generally taller than any of the 
local races but their females were not so. The period of highest development, 
both for height and weight, was between 12 to 18 years of age. 

13. The political history and administrative set up of the State have been 
described. 

14. The total number of persons included in the survey w8,s 1700, i.e., 
6-2 per cent of the tot>al of the villages survey&. The male to 
female ratio being 1.55 : 1-1 as against 1.1 : 1 in the census population. The 
Proportions of different communities included in the sample population and 
their religioas were almost in the same order as obtained by the Census of 1961, 
their proportions among the surveyed being EM follnrvs : Kepds- 
64-9 per cent, Sikkimes-15.9 per cent, LBpchas-11.6 per cant, Tibetam-- 
5.8 per cent, Marwari and ' other ' Indians-11.9 per cent. 



16. The educational facilities available in the state are indeed meagre, 
ahere being only one high school for boys and another for girls a t  G a n e k ,  
The total number of scholars in these schools being 675. There are only 
lower grade schools a t  other important centres, seven of which were visited 
by us. The number of scholars varied from 25 to 120. The school buildinga, 
except those a t  Gangtok, were found to be unaatisfactory from the point 
of view of health and sanitation. 

Contrary to our expectations, a fairly high degree of literacy of the tradi- 
tional type was observed. The percentage of literates including just literat,ea 
is all age groups was 67.8 per cent in the males and 37.6 per cent in the fe- 
males, the average being 56.0 per cent. Even excluding the schools children 
the literacy rate was 37.1 per cent among the adult population, varying from 
25.0 per cent in the southern to 48.0 per cent in the central zones. 

16. I n  connection with the religious institutions various festivals of the 
Hindus and Buddhists have been described. 

17. ' Rakshi ', a kind of alcohol prepared from fermented millets or buck- 
wheats, is used as an almost universal drink by the local people, particularly 
the Lepchas. Next to  alcohol, the common addiction was tobacco. Even 
amongst children 12-0 per cent indulge in alcohol and 15.0 per cent in 
tobacco. Besides the above, 1.2 per cent of the population indulge in opium. 

18. The main occupation of the people of the state is agriculture in which 
a large number of women and a few children are also employed. A few are 
employed as clerks and state officials, teachers, petty traders and the rest 
are labourers and domestic servants. Sweepers, washermen, barbers and 
cobblers who are conspicuously absent among the local people, are usually 
outsiders. Artisans are also few. 

19. The main a.gricultura1 product is maize, the staple fcod of t,he nzajority 
of the people. Millet, rice, buck-wheat, black-gram and woo,)!! dal are the 
other agricultural products. Cardamom is exte~~sively grown as cash crop. 
Amongst vegetables andfruits, pot.ato and oranges arE grown extensively 
and exported and apples to a certain extent. 

20. Animals and live-stock like cattles, pigs, goats and poultcry are widely 
kept and utilised as food except by the Nepa.li Brahmin and t,he Marwaris. 
Majority of the Nepali Hindus avoid pork which is very popular with t,he 
Buddhists. 

21. The main comrnoditles of trade are cardamom, orange, po t~ to ,  wool 
from Tibet, some cereals and dal. These are mainly in the hands of the Marwari 
traders. There are bazars a t  important places but only isolated shops 
elsewhere. 

There is no organised industry other than manufacture of countzy liquors. 
Making of bamboo basketa and woollen drapes are the few products locally 
made. 



0. The medioal 8d public health h i l i t i e s  oonriat of ( 1 -  h w p i b b  
~ t h  their out-patient8 departments 8n.d seven dispeneeries, inolading the one 
pt R g a g p ~  which ie maintained by the Central P.W.D. Thrm of the dis- 
pmmries are run by the Christian Mimiomand the r a t  by the state. They 
ere eupposed to cater to the needs of a population of nearly 94,000.  he 
largest hospital of the state is a t  Gangtok with 60 beds, a tuberculosis annexe 

6 be&, X-ray, diathermy and a small clinical side-room. The total b& 
in other hospitals number only 20 plus 3 emergency beds a t  Rangpo. The 

staff of the state consists of the Chief Medical Officer and 4 assistant 
eurgeons including the doctor in charge of the Rangpo dispensary. Besidee 
the Chief Medical Officer only one of them is a medical graduate. The dis- 
pensaries are managed by qualified compounders who render medical relief. 
There are also two mobile dispensaries for epidemic duties. The ancillary staff 
COIIR~S~S of a few trained nurses, compounders and dressers and other menial 
staff. The quality of medical care engendered by the dispensaries which are 
in charge of compounders is necessarily poor and inadequate. There is no 
separate private or state midwifery service nor there is any qualified public 
health staff like sanitary inspector, health assistants, etc. Only a few vw- 
cinators and sweepers are employed for vaccination and disposal of night 
 oil and refuse in selected places. There is no organisation for the collec- 
tion of vital statistics, nor any public health laboratory, but ~amples of food 
and water are sent to Darjeeling for analysis. 

23. The total number of family units examined for family size was 246 
comprising 1,400 individuals. The average size thus works out t,o be 5.69 
aa against 5.6 per census house (rural-5.69 and urban-3.95). The families 
are generally closed ones having little contacts with places out'side the state. 
Even inter-state movement is restricted to attending bazars, fairs and festivals. 
On this account, the state has been spared from large scale epidemics, excepting 
Iduenza in 1918-19 and relapsing and Rala-azar a few years earlier. 

There is a great tendency for all or the large majority of the families 
to lead independent lives, 91.4 per cent of them being single, 8.3 per cent 
joint and only 0.3 per cent multi. The average sizes of t>hes.e t,hree categorits 
of families were 5.4, 8.3 and 6 respectively, the most common family size 
being 5. The responsibilities of the joint families was t,hus greater. 
Fortunately a great majority of those that should have earned their wag- 
were actually doing so. As a community, the Tibetans and as a religiou~ 
goup, the Christians were all tingle fa mi lie^. Only about 7 per cent of the 
families among the Nepalis and the Sikkimese were joint. 

24. The principal spoken languages or dialects are Nepali: Tibettm, 
Sikbimese-an offshoot of Tibetan, Lepcha and Hindi. Generally each 
community speaks its own dialect but exoeptions were not uncommon. For 
imtance, 37.8 per cent of the Sikkirnese had Tibetan aa their mother tongue. 

25. Marriage rates and customs differ in different religions. The pro- 
portion of married a m o q  the Hindua was highest ; 63 per cent of the male 
and 84.2 per cent of the females above 15 years of age, were married. Buddhist 
came intermediate, while among the Christians the peroentage of married 
people of both mexes are the lowest, being only 29.4 for males and 25.0 for the 



females. Amongst Hindus the age a t  marriage is earlier and none remaine 
unmarried after 45 years, but early marriages are not common among other 
religions. Polygamy is practised among the Nepalia and polyandry among 
the Buddhists in the north. The percentage of widows was higher (21.1 per 
cent) among the Buddhists than among the Hindus (11.3 per cent). 

26. Economically, half of the families were either poor or very poor, 27.8 
per cent middle class and 17t8 per cent rich. The Marwaris were, however, 
the richest. Among the local communities as high as 59 per cent were either 
poor or very poor, the percentages varying from 44.4 per cent among the 
Tibetans to  61-0 per cent among the Nepalis who are naturally the poorest. 
This is supported by the amount of land holdings of the respective communities. 

27. The majority of the people are ignorant about the causation or pre- 
venti,-n uf disease, being demonistic or deisitic in outlook on health matters 
Personal hygiene is extremely poor being reluctant to take bath or otherwise 
lceep themselves clean. That is why pediculosis, scabies, skin diseases, includ- 
i ~ g  ulcers, worm infestations, etc., are very widespread among them. 

28. There is no common recreational faoilities for the people at large. 
One cinema house has, however, been recently installed a t  Gangtok Bazar 
and the schools generally have some play grounds. Some upper class familiea 
and a few officials have their personal radio sets; and there is a club a t  Gangtok 
for higher officials. 

29. State of health an,d disease.-Norbidity data were collected from three 
sources, viz., (a) Sickness a t  the time of survey, (b) Sickness during the preced- 
ing twelve months and (c) annual returns from hospitals and dispensaries. 

(a) At the time of the survey 15 per cent of the population were found 
to  be either sick or in indifferent health. Of these 1.5 per cent were acutely 
ill, 4.4 per cent chronically ill and 9.9 per cent in indifferent health. This 
did not include such clinical conditions as tonsils and adenoids, caries teeth, 
goitre and helminthic infestations which did not produce any appa.rent 
symptoms. 

The highest incidence of total sickness, e.g.,  28-7 per cent was in the southern 
zone ; the rates for other zones were 19.6 'per cent for the eastern, 16.6 per 
cent for the northern, 11.7 per cent for the western and 7.5 per cent for the 
central. In  respect of acute and chronic sickness only, the rates were as 
follows : southern-15.35 per cent, eastern-7.2 per cent, n o r t h e r n 4 4  
per cent: western-3.2 per cent, and central-2-07 per cent, as against 5.9 
per cent for t,he whole state. The proportion of the persons in indifferent 
health was however the lowest in the southern and highest in the northern, 
the respective proportions in different zones being as follows : northern-73.3 
per cent, western-72.1 per cent, central-71.8 per cent, eastern-63.1 per 
cent and southern-46.5 per cent. 

The principal diseases detected during the survey in order of their pro- 
valence are : (1) hookworm, (2) scabies, warts and other skin diseases, 
(3) malaria, (4) kala-azar, (5) tuberculosis, (6) tapeworm, (7) venereal 
dieeases, (8) roundworm, (9) other fevers, (10) epilepsy and other nervous 



&orders, (1 1) throat infections and (12) tropical ulcer. The incihnoe 
of them diaeaaea varied from zone to zone. The main problem in the eouthem 
zone were : malaria, kala-azm, hookworm and tropical ulcer, in the a t e r n  
mne-hookworm, malaria, kala-azar, venereal dieeaeeu, akin dieeaeea and 
nervom dieorder#, in the western zone-hookworm, tuberculooie, venereal 
&eeaaes and skin dieeases, in the northern zone-helminthic diaeaaea, specially 
tapeworm and hookworm, and venereal dieeasea, while in the central zone 
which had the lowest sickness rate, the main diseaaea were venereal diaeasea 
and skin diseases, tuberculosis , hookworm and throat infections. Other 
infectioufl diaeaaea like enteric fever, whooping cough, mumpe, measlee, in- 
fluenza and diarrhoea and dysentery, though not seen a t  the time of the Eurvey, 
a180 occurred during the year. Among other clinical stateo which did not 
give rise to subjective symptoms nor interfered with the normal Me of the 
people, were goitre, caries and other dental dieordere, tonsils and  adenoid^ 
and pediculosis. Their total incidence rate wae as high aa 20.0 per cent in 
the sample. Among theee, goitre waa widely prevalent everywhere except 
at  higher altitudes of the northern zone. 

(b) During the precedrng twelve months, 31.5 per cent of the persona 
examined suffered from one or the other dieease. Of these, malaria headed the 
l e t  with an incidence rate of 944 per 10,000. The rates per 10,000 for other 
principal diseases were, other fevers-508, whooping cough-191, diarrhoea 
dysentery-137, mumps-119, influenza-60: eye diseaees-42, tapemorm48, 
venereal d iseases41 and chicken-pox-36. 

According to thc above rates it is estimated that at any particular moment 
at least 30,659 persons would be unwell and the total number of persons sick 
during the year would be 43,383. These figures are import.ant for planning 
health measures for the state. 

(e) The hospital and dispensary statistics for the pear 1952 showed an 
almost similar proportions of various diseases among t'hose who attended 
these institutions. Unfortunately the cases not being differelltiated as old 
and new a strict colnparison of these figures cannot be made with the 
aurvey data. 

30. J1crhria.- Malaria causes the highest amount of sichess in the state, 
the rate being 944 per 10,000. On a conservative estimate 15,000 people 
suffer from this disease every war ,  thc most severelp affected area being the 
southern zone where the splee; rate was 87.3 per cent and the parasite rate 
13.0 Ijer cent and where a t  least 30 per cent of all sicknesses was due to this 
disease alone. I t  is also lnore or less, in other zones like the eastern, 
western and the northern but nowhere it was endemic above the altitude 
above 3,000 ft. The areas upfo an elevation of 2,000 ft. mere either hyper or 
hiph1-y endemic ng seen by the spleen and parasite rates. The few cases that 
were ~~lcountered in altitudes higher than these, were mostly due to infections 
contracted lower down. All the three important species of malaria paresites 
were, seen but P. falciparmm was the predomillant type at the time of the survey. 
Among the principal vector mosquitoes, A. minitn,us was the only species 
encountered in fairly large numbers, in the areas where malaria was endemic. 
This mosquito was found to be breeding rather heavily in the back watem of 
the rivers Teesta and Rongpo, irrigation channels and kill stream. 



31. Kah-azar.- Like malaria kala-mar is prevalent mainly in the southern 
zone and to a lesser extent in the western zone. At the time of the eurvey, 
8.8 per cent of the population was sick with this disease in the southern zone 
and another 7 per cent gave history of having suffered from it during the 
preceding 12 months. In  the eastern and western zones the total incidence 
of this disease is about 1 per cent during the corresponding period. Ako, 
2-7 per cent of all hospital attendances during 1952 were due to kala-azar. 
Out of 35 samples of blood collected from suspected cases of kala-azar 22 (64.3 
per cent) were positive to  aldehyde test. Thus the total sickness rate of 
kala-azar during the year was 0-67 per cent), the estimated number of cases in 
the whole state being 2,300. The disease was more prevalent among the adulta 
than among children below 15 years in which i t  was t'he lowest. No kala-azar 
was found prevent at or above the elevation of 5,000 ft. 

32. Tubercttlosis.--At the time of survey 19 cases of tuberculosis were 
detected and 4 more persons gave history of having suffered from it during the 
year, the overall rate thus being 138 per 10,000 persons or roughly 1,900 
cases in the whole state. According to the hospital returns of 1952, 54 
cases were admitted indoor and 211 cases were treated i11 the outdoor. But 
the interesting feature is tohat ~learly half of the cases were non-pulmonary 
type which throws great suspicion on the local cattle population. 

The tuberculosis jnfec-tion rates were 33.0, 26.5, 20.9 and 20-4 per cent 
in the central, bo~zthcin, eastern and 1, e: tern 2011~  I! rt's~\ectively, the overall 
rate being 27-9 per centf. Time did not permit to carry out tuberculin tests 
in the liorthe~ll zone. Thus, hoth tuberculill j~fection and morbidity rstes lie 
intermediate between the rural and urban rates, found in India. Dr. UkiE 
obtaiiied higher figures for Da1jet1ling and Icalimpong in 1937. No child 
below 5 years was tuberculi~~ positive. A progressive rise in the rates was 
noted beginning from 22-3 per cent, in the age group 5-10 years to 38.2 per cent 
in the age groups above 45 years. Peculiarly, ill all age groups, except those 
above 45 years, the female rates were higher than rates in niales, and the 
intensity of reaction nas  higher in the lower age groups than in the upper. 
Amoiigst tEc corrlmunitier, the Tibetans shov;ccl the highest ii~cidfl~ce, z.g., 
35.9 per cent, and the ' other ' Tndians the lowest, 20-5 per cent. Tlie rates 
amongst the Lepchas the Sikkiincse, Ku'cpalis and Marwaris n ere 30.9, 30.5, 
27-4 and 22.5 per cent respectively. The Marwari females showed the 
highest infection rate among the two sexes, e.g., 44.4 per cent. 

33. Venereal disease.- Both syphilis and gonorr2loea were encountered 
in all zones except Ihe southern ; t.he overall incidence rate was roughly 1 per 
cent or 1,370 cases in the whole st,ate. In the hospit,al returns for 1952 
0.6 per cent ,of all admissioils were. due to t.llese diseases and all zones returned 
cases. The highest incidence was foui~d i11 the nort~htirn zone, followed by t,he 
eastern, western and the central, in order of prevalence. Out 47 samples of 
blood tested for IVassermann reaction or Khan test 6 or 12.8 per cent were 
positive, 36.4 per cent being among the Sikkimese and 13-3 per cent among 
the Nepaliu. Samples from other communities and those c~lleoted from the 
southern and eastern zones were negative. 



34. Stool parasi&s.-Infestation with intestinal helminthic parasite8 like 
hookworm, rou~dworm, tapew7orm and trichuris is widely prevalent throughout 
the state. The total infection rate in the whole state was found to be 6.8 per 
cent, i.e., nearly 9,400 clinical cases. Two-thirds of this number suffer from hook- 
worm alone and there are many times this number, who suffer but do not pres- 
ent symptom. Of the 275 specimens of stool examined, 40.4 per cent were 
~ositive for hoohorm,  32-7 per cent for roundworm, 19.3 per cent for tapeworm 
and 20.7 per cent for trichuris. The percentage of  tool positives was lowest 
in the northern zone and highest in the fiouthcrn ; whereas this was just 
reversed for tapeworm, no sample from the ~outhcrn zone being positive for 
this worm. There was practically no zo~ial difference for roundworm. Among 
the conlmunities, Kepalis showed the higbest icciclence of hookworm and 
roundrrorm and the Tibetans that of tapeworm with the Sikkimew and the 
Lepchns coming as close second. - 

35. Goitre.-The overall incidence ratr of goitre, afi obtained during the 
survey, was 7.4 per cent. Thus. people with goitre ifi the whole statc!number 
nearly 10,000. The incidellcc rate varied in differe~t zones, t1,c rates being 
1.1 per cent in the northeni, 5.5 per cent in the central, 7.1 per cent in the 
western, 8.4 per cent in the southern and 13.6 pcr cent in the eastern. AlJout 
10 per cent of the total admissions in the hospitals and dispensari~s in the 
state Fere due to this cause. The rate in the females was twice as high 
(10.6 per cent,) as that in the males (5.4 per cent). The highest rate (10 per 
cent) was seen among children between 5-15 years, the age at  nl ich the 
condition bccnmes c l h ~ i c a l l ~  detectable. Unlike malaria a ~ ~ d  kala-ezar, 
the majority of goitre cases was found in altitudes between 5,000-6,OClO ft. 

36. Tropical ulcer.-'1Jlcers of the skin were quite common as seen from 
the hospital returns in which 6-8 pcr c e ~ t  of the total admissions were duc to 
this cause. Ser~en cases of tropical ulccr was encountered by us, all in the 
souther11 zone, and these were confirmed in the laboratory. 

37. Hacmog1obin.-The overall haemoglobin deficiency was high ; 56.8 
per cent of the popul2tion showed value l e s ~  than 75 per cent and another 
1.7 per cent sbowed haenloglobin values less than 50 per cent. Females 
generally showed higher values than males. Among the different communities 
the Sikkimese had higher haemoglobin values than the other commuuities, 
the Lepchas and the Tibetans coming next. The Neplie who showed the 
highest malaria rate and hookworm infestations, t a d  the lowest values for 
baemoglobin. The percentage of haemoglobin deficiencies decreased aa 
the altitude increased. None of the persons examined below 3,000 ft. had 
haemoglobin values abo\le 90 per cent, while 2-7 per cent of t.hose livhg 
between 4,00@-5,000 ft .  and 9-7 per cent of those living at altitudes higher 
than 5,000 ft. had haemoglobin values above W per cent, irrespective of the 
communities. 

38. Nut~~itz'onal status and diet.- One thousand two hundred and t,hree 
persons were examined for their nutritional status. Nearly half (48.7 per cent) 
showed good nutrition, i t  was fair in 29.3 per cent, while in the rest, 22 per 
cent,' it was poor. The Tibetans showed the best nutritional status and the 
Nepslis the poorest while the other communities which came next in order 



were the Sikkimese, the Lepohas, the Nepalis and the Marwaris. Thismight 
be due to the eating of maize which forms the principal cereal of their diet, 
Of the person8 examined, 23.4 per cent were not consuming meat but the reet 
were meat-eaters. Among the latter, the percent,ages of people consuming 
various types of meat were mutton-72.1, poultry-60.8, pork-38.3, beef-24.0, 
buffallo-15.2 and ot,her meat-21.5. The Marwaris and the Brahmins among 
the Nepali Hindu8 were strict.1~ vegetarians but 3-7 per cent of the Sikkimcee, 
17.7 per cent 'of the Tibetans and 23.0 per cent of the Nepalis were also not 
consuming miat. 

39. 1Cfilk and tea.-The consulnption of milk among the communities, 
except the Marwa,ris, was very poor ; only one person out of every three 
consumed it. In  contrast', tea as a beverage, was more popular among all 
communities. - 

40. State of immunisation.---Vaccination against small-pox is the only 
immunisation measure carried out. Among the persons examined, 87-8 per 
cent had been vaccinated a t  least once. This percentage varied from 76.0 
in the southern to 97.2 in the eastern zone. Thus 12.2 per cent or 16,802 
persons of the whole population, including the new born babies and some young 
infants, have remained unvaccinated. 

41. Disabilities.-Kearly 1 per cent of the iildividuals examined had 
some disabilities ; the rates for the principal types were as follows : partial 
deafness-0.24 per cent, complete deafness-0.06 per cent, deaf-n~utism-0.06 
per cent, pnrt,ial blindness-0.18 per cent, loss of limb-0.24 per cent and other 
causes-0.18 per cent. Thus, the probable number of disabled persons in 
the  state works out to be 1,324. The condition affected mainly the very 
young and the grown ups. The causes, as far as could be ascertained, were : 
congenital-4, accident- 1, old age-1, disease-4 and cause unknown-6. 

42. Vital statistics.-There is no organisation in the st,ate to collcct vital 
statistics. From the dat'a collected during the survey the crude birth rate 
was found tc be 28.8 per mille and the crude death rate 15.9 per mille. 

A wide variat.ion in birth rate was, however, not.ed among the different 
comnlunit,ies. It mas 52.6 per mille or t,he highest amongst the Sikkimese and 
it was lowest 10.4 and 10.3 per mille among the Lepchas and the Tibetans 
respectively. The crude birt,h rates for the Rlarwaris, Nepalis and ot<her 
Indians were 34.5, 27.2 and 24.4 per n~ille respectively. 

The abortion and still births rates in t.he state were 9.1 and 3.6 per cent 
respect~ively indi~a~ting poor maternal assistance. It n~ight  he duo to V.D. 
infection in some cases. The abortion ratc for the Sikkimese was twice as 
high (12.4 per cent.) as that for the Nepalis (6.9 per cent). The scx ratio at  
birth was 1 : 1-51, the female birth being in excess. 

The infant mortality rate was 208 per mille, conlprising 316 for males and 
138 for females, which are fairly high. The age specific death rates for the 
two broad groups, excluding infants, were 8.4 per mille for children below 



15 years and 12.25 per milk for persons above 15 years. A.a with the birth 
rate the Sikkimese had the higheet death rate (26.3 per mille) as well. The 
corresponding rates for other communities were 20-6 per rnille for the Tihetane 
17.2 for the Marwaris, 15.3 for the Nepalis and 10.4 for the Lepchas. Thur, 
among the Lepchas both birth and death r a t o ~  were the same and the lowest. 

The causes of these deaths, as far as could be ascertained, were : birth 
injury-6, infectious diseaees-3, non-infectious digeases-7, other causes-7 and 
oauses not known-4, total-27. 



CHAPTER-VIII. 

In t,he foregoing chapters we bave analysed the health conditions of the 
people of the state against the prevailing socio-economic conditions. The 
eurvey has enabled us to crystallise the main problems eo as to be able to 
suggest necessary measures against them. These form the basis of our 
recommendations. 

1. THE PROBLEMS OF THE STATE. 

(1) The major endemic disease8 are :- 

(1) malaria 

(2) hookworm 

(3) kala-azar 

(4) tuberculosis 
and 

(5) venereal diseases 

(2) Othe; endemic diseases include : 

(1) goitre 
and 

(2) tropical ulcer 

(3) Diseases due to bad personal hygiene, s.g., 

(1) pediculosis and 

(2) scabies 

(4) Anaemia and other nutritional disorders and 

( 5 )  Other infectious diseases which though endemic, do not form a speoiei 
problem of the state 

(1) undiagnosed fevers 

(2) Pneumonia and lung dseases 

(3) colds, cough and ttllroat infections 

(4) diarrhoea and dyseqtery and 

(5) childhood diseases like whooping-cough, measles, mumps and 
ohckenpox. 



(1) Absence of vital statistics. 

(2) Deficiency of immunimtion programme against smellpox. 

(3) High infant mortality rate. 

(4) High abortion a.nd still-birth rates. 

(6) Poor nutrition in certain communities. 

(6) Inadequate availability of water and unprotected supplies in certain 
areas. 

(7) Absence of latrine@, leading to indiscriminate soil pollution. 

(8) In~anitary housing conditions. 

(9) Fly and mosquito-breeding. 

(I) Inadequate medical facilities for diagnosis and treatment of the 
diseases above mentioned owing to insufficient number of hospital 
beds and lack of laboratory facilities. 

(2) Lack of isolation facilities in hospital. 

(3) Dearth of qualified medical, public health and o t h ~ r  ancillary per- 
sonnel. 

(4) Absence of a public bealth laboratory. 

(5) Poor sanitation of schools. 

(6) Superstition and lack of health knowledge of the people. 

(7) Inadequate road and postal communications. 

11. PRINCIPAL MEASURES PROPOSED : 

1. Against Malaria : 

(1) Since A. min.im.us, t,he probable vector, is highly eensitive to D.D.T. 
and other residual insecticides, we suggest indoor-residual spraying 
with D.D.T. in the endemic villages of the eouthern zone, in parti- 
cular. Fcr this, we suggest that two anti-malaria units be sta- 
tioned a t  Singtam Bazar, where hospit.al and laboratory facilitia 
a.re available a,nd one each a t  Naya bazar in the west, Rhenock in 
the east and Dikchu in the north. Anti-larval measures would not 
be feasible, considering the enormous number of breeding placea to 
be tackled and frequency of the appli~at~ion of insecticides. Per- 
manent measures like drainage, etc., can be adopted only after a 
deta.iled survey. 

(2) Provision of anti-malarial drugs like quinine, paludrine, 4 and 8- 
aminoquinohes for treatment of cases and individual prophylaxia 
as the need arises. 



2.  Against hookworm : 

(1)  Provision of facilit.iea for laboratory diagnosis, followed by treatment 
with drugs liko t>etrachlor-et~livlene or cashew-nut-shell oil if 
available, in hospitals and through mobile dispensaries which 
will operate in endemic areas to reduce the reservoir, as far as 
possible. 

(2) Int.roducC.ion of suitable latrines in bazars, schools and in families, 
wherever possible. 

(3) Health educational measures for the people. 

3. Against Kala-amr : 

(1) Facilities for laboratory diagnosis act3 treatment hy pentavalent 
antimony compounds. 

(2) Anti-sandflr measures -parl;icularly spraying of cattlesheds, piggc- 
ries and inside of roonls with D.D.T. This should be undertaken by 
the anti-malaria staff. 

4. Agnindt Tuberculosis : 

(1) Provision of more beds in the Gangtok Hospital Annexe and opening 
up new beds in the Namchi Hospital along with the provision of 
diagnostic facilities. But until electricity comes in Namchi, 
facilities for X-ray should be obtained from the Gangtok Hospital 
as far as possible. 

(2) Mass B.C.G. vaccination campaign in the state. 

(3) Tuberculin testing of catt,le population of t.he stmate and to take euch 
measures as to era,dicate bovine tuberculosis, if there be any. 

(4) Improvement in the snpl~ly and consumption of milk particularly 
among children. For this, free milk cmtecns can be opened in the 
schools, beginning in the southern zone. 

6 .  Against Venereal and other Skin diseases : 

(1) Provision of diagnosis and treatment facilities in the main hospitals 
by qualified medical personnel only. 

(2) Special attention should be directed to  the police and the military 
personnel of the state and pregnant mothers. 

6.  Against Goitre and Tropical Ulcer : 

These problems need special investigation before any measure can be 
suggested for their control. Until that is done, symptomatic treat- 
ment is auggested. 

7. For the remaining medical problems, we suggest improvement of per- 
sonal hygiene through health education and provision of facilities for 
isolation and treatment where the necessity arises, improvement 
of diet and general sanitation. 



8, Bga4n.d the Public Heulth Problems :-- 

(I)  An organisation for the collection of vital statistics which does not 
exist, should be started immediately. 

(2) Vaccination against smallpox should be made compulsory and the 
necessary staff provided. It is also desirable tbt vaccination 
should be undertaken at the border points like Chungthan and 
Mangan Bazaar in the north or new the Nathu La Pass in the north- 
east, if possible, Rhenock Bazaar in the east and Rangpo in the 
south. 

(3) For preventing high infant mortality, abortions and still-births, 
a maternity service under qualified personnel would be needed. 
A few maternity beds should be provided in each of the three 
hospitals of the state included in the proposed health units. 

14)  he problem of improvement of water supply, housing and other 
environmental sanitation including the provision and popularisation 
of latrines, etc., should be undertaken in conjunction with the 
Engineering Departlnent of the state. A beginning can be made 
in this direction at Gangtok, where an Area Committee to look 
after the environmental sanitation of the town, may be formed. 

9, Against Socio-economic problem :-- 

(i) Extension of beds in the existing hospitals and opening up of new 
hospitals and. dispensaries ae suggested below : 

(1) Gallgtok.--The present bed strength (60) of the hospital including the 
number of beds for tuberculosis should be increased. This should 
include (a) a labour ward of 6 beds and 6 more beds for tuber- 
culosis, (b )  a child welfare and maternity clillic at  the Gangtok 
hospital, and (c) provision in the hospital of a small isolation 
ward of at least two beds. 

(2) Si~agtram Bazaar.-The present bed strength of 4 should be increased 
to 12 including 2 beds for labour cases. There should also be 
provision for 4 emergency beds, 2 of which can be utilised for 
isolation purposes, if required. 

(3) Namehi.-The present bed strength of 16 should be increased to 
. 34 which should include 4 beds for maternity and 4 for tuber- 

culosis. 

(4) Roqjm.-The thee  emergency beds at the dispensary should be 
raised to 4 and maintained permanently. 

(5) New hospit,als and dispensaries should be started in t,he following 
places :- 

(a) At Ellrorock.-A 10 bedded hospitnl with 2 maternity beds with 
provision for e,utension m-hr~leve~ necessarJT. 

(b) At Ma?lgag& Bazaar.--A 6 bedded hospitd with 2 maternity beds 
with provision for extension whenever necessary. 
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(c) Establishment of a dispensary a t  Pakyong as a part of the pro. 
posed health unit a t  Rhenock. 

(ii) Adequate medical, public health and auxillia,ry staff which are es- 
sential for the reorganisation of the medical and health service 
of the state do not exist at present. I n  order to meet these defi- 
ciencies, the state should get their own people trained for the psr- 
poses, as quickly as possible. During the interim period, ho~vever, 
qualified personnel from olitside the state shonld be recniit,ed 
to  1x11 the organisation. 

(a) A public health laboratory with a qualified bacteriologist iu- 
charge, should be set up a t  Gangtok for examiua.tion of 
both clinical and public health material. This shonld also 
form a part of the proposed training centre for the auxilliary 
personnel. 

(b) The managing committees of the schools should be requested 
to provide adequahe drinking water supplies, latrines and 
urinal facilities within the easy reach of the scholars. Some of 
the school buildings need immediate repairs and extension. 
It shonld be better to  rebuild them if possible, on sanitary 
lines, with adequate ventilation, lighting and sitting arrange- 
ments. Teaching of Hygiene in the schools should be impro- 
ved and the services of medical officers of the hospitals or 
those of the proposed units should be utilised. 

(c) Recreational fa.cilities should be provided not only in sc.hools 
but a,lso for the public. A smn.11 library may be a,dded t,o every 
school. 

(d) The financial position of the schools need imlnedia,te improve- 
ment aad the st.n,tfe should come t'o their help as far a.s possible. 

(e) General health educ*ationnl mensures should be introduced 
through (a) School health programme, (b) public health staff. 
(c) posters, exhibitions, cinema shows of health films produced 
in local language including Hindi and (d) tllrough mobile 
vans wherever i t  can go. 

(iii) For the successfit1 operation of the above uleasures, ilnprovement 
of the comm~znication system is an urgent necessity. 

(iv) General vneaszwes.-The state is rich in its forest wealth. The pos- 
sibility of extending the cultivation of such valuable medicinal 
plants as digitalis, ipccacuanha, ephedra, artemesia which 
grows wildly should be explored. In addition, efforts should 
be made t o  grow other usefit1 plants such as cinchona 
(which grows in neiqhbouring Darjeeling) and pyrethrum 
particularly in the lower altitudes in the west, if the soil 
there is found suitable. Although the neighbourin.g 
Darjeelinq area abounds in tea, gardens, none exist in Silikinl 



the cultivation of tea and coffee, as a state enterprise may 
be considered. The cultivation of apples, oranges, potatoes 
and cardamom which already bring good revenue to the 
state should be extended and organked properly. 

The state abound.; in good varieties of ferns, orchids and flowers of 
the temperate regions for which there is a good demand 
from outside India. If the state develops these resources and 
maintain its own nursery under ltn expert and exports these 
productb, as has been done by a private enterprise, a source 
of some revenue to  the state may be found. 

For improving thc milk supply and providing lllilk to SCIIOO~ children 
of the state, i t  should maintain its ow11 dairy a t  places like 
Gangtok, Namchi, Ithenock, etc., anti sup!)ly milk to the 
hospitals, health units, schools and the public a t  a reaso~iable 
rate. ,4t present oilly Gangtok, of all places in the state, is 
electrified, but there is a great possibility of developing hydro- 
electric poner from t h ~  river Teesta. If power is made 
available, cottage industries can be expanded and other indu5- 
triej and tea gardens can be established, particularly as 
labour will bc cheap. -4vailability of electric power, thus 
generated will go a long way in not only starting industries 
but will also hrlp greatly the hospitals and laboratories for 
being equipped with up-to-date instruments, for no modern 
hospital or laboratory can go without theni. 

In. Proposed Health Organisation and Staff 

I t  is proposed that  the administration of Health services ill the state should 
be organised as a single department under the Executive Councillor incharge 
of health with the Chief Medical Officer as its esecutil-e head. He will l* 
incharge of both curative and preventive services. 

For the purposes of adnlillistrntion, the arbitrary divisiou of the state into 
the five zones, as was clone for the conductioll of survey, niav be nlaintained. 
These are : Central, Boutherii,Westc.rn, Eastern and the ~ o i h e r n .  The exact 
boundary for each division will be ~rorked out hy the local authorities. Each 
of thew zones will have a health unit placed at the most important and central 
place to udministqr both curative and preventive services for al~proximately 
26-3(10130 people. The unjt,s may cssentiall~r be run on the model of Siql lr  
Health Uuit in West Renpal. The existirlg liospitals and dispensaries should 
be absorheci into the ~cherlle and as far as practicable, health units niay 
collveuirntly be placed in the localities wlimr~ they exist. We tentatively 
suggest that the follow-ing places be rhosen for ; ~u location of thest. units. e.g. 
(1) Gangtok for the Central zone, ( 2 )  Singtam 8azaar for the southern, (3) 
Namchi for the western, (4) Rhenock for the  mstern and (5) Nangan Bazaar 
for the northern. 

A Health Advisorv Committee uilder the chaimanehip of the Dewan of 
the state may be estalilished a t  the Headquarters t o  advice the department on 
the policica of health ~dmi~istrat iol l .  This committee should be cornpored 

b 



of the representatives of different nation-building departments, particularly 
sgricultlue, eclycation, engineering, and also include some notary public be- 
sides representatives from the health department. The above organisational 
set up is shown diagrammatically in page 109. 

The main objectives of the organisatioll will be as follows :- 

(1) to cater medical relief to  as many sick persona as possible, 

(2) to collect vital statistics, 

(3) to carry out smallpox vaccination and other immunisations, 

(4) to  control and, if possible, eradicate malaria, kala-azar, tuberculosis 
and venereal disease, 

(5) t o  control and, if possible, eradicate intestinal worm infestations, and 

(6) to  improve the environmental sanitation, particulary water supply 
and disposal of night soil and refuse. . 

(1) t o  control food and drugs, 

(2) to  improve school health and sanitation, 

(3) to  organise child welfare and maternity services, and 

(4) to  improve the health knowledge and outlook of the people through 
health education. 

C. Other objectives. 

(1) to  improve socio-economic conditions by :- 

(a) encouraging cereal, vegetable, fruit and other food producticn 
through improvement of agriculture in an organised manner, 

( b )  introducing dairies, poult'ry and animal husbandry on scientific lines, 

(c) encouraging cultivation of medicinal plants like cinchona, digitdie, 
amtemesia, eyhedra, ipecacuanha, and pyrethrum flowers, 

(d )  introducing tea and coffee plantations and t,heir production, and 

{v:) introclucing cottage industries like weaving, basket,-making, cane 
goods and leather industry, etc, 

In the matter of collection of vital statistics, anti-malaria and anti-kalas- 
aear campaigns and in introducting c,hild welfare and maternity sarvices, 
the voluntary services of the local people and particnlarly of the villagp 
Mondals will be csse.nt,inl. 

The central Hea.lt,h unit should be ut,ilised for the training of certain auxi- 
liary personnel like-midwife, dai, ward assistants, laboratory attendants, etc. 



The Organisation of the administrative Set  up is presented diagrammatically below. 
Government of Sikkim 

demtise Councillor in-charge of health 

I Health Advisory Committee 

I Chief Medical Officer 

i 
Hospital & dispensaries 

I 
General administration I 

Deputy Chief ~Adica l  Officer 
[Health Officer] 

I 

I 
I 

Central Public Health laboratory 
I 

Oficer-in-Charge P.H. Lb. . 1. 
I 

~ h i r n i s t  . 1. 
Laboratory Technician . 1. 
Laborat,vry Attendants . 2. 

swsepera R . a. 

Peon . 1. Y - 

r--- -- - t-- i T- T-- 'I o 
I I I I I ;3 

Central Health Unit Southern Health Unit \To~tern Health Unit Eastern Health Unit Xorthern Health Unit 
I 

Ho~pi tab  ~taff Field staff 
I 

M.0-in-Charge 
I 
L 

1 + I 
J 

--- T- 
- T- 

I 
I 

r---L ---..- 1 
I 'r 

R m e  RE in t he  southern zone except that would 
R.M.O. 1 Sanitary Imp. I be only one apecial anti-malaria unit 
X-ray (,perator 1 Vaccinator cum Ho~pilal  shaff Fiel staff 
Nursm! Health Asett. 
Componndsm & 1 Midwife 

1 
Nurses 

I 
r--"A 

lkcssera I hfedicir~e carrier compounder-cum- I 
Ward mistants Dresser Sp~ciR 1-anti- Regu ar 
Cook Ward A ~ s t b .  

i 
mnl:~ria and 1 Ssnitarg Inspector 

 coolie^ and A y u  Cook ant i-kala-azm 1 Vaccinator cum Heal th Aesi&mt 
Sweepers Coolies & Ayos operation- 1 Bfiirl~~ifo or dai* 

Sweepere !! units 1 Medicine carrier 
additional nnit at the Centre for Maternity & Child  elfar are 

I 
- - 

1 Trained Lady Doctor 2 Chaprasis 
1 Lady Health Viaitor 1 Ayah 

* Wherever the maternity bods will be provided a midwife ahould be p d e r d  
to a dai 



QwliJications and Duties of the staff :- 

(1) C.M.0.-A graduate in medicine with good experience of health 
administ.ration, and preferably with D.P.H. qualification. He will 
be in overall charge of the administration and will act aa tile 
medical officer in charge of the Gangtok Hospital. 

(2) Deputy C.M.0.-A graduate in medicitie with D.P.H. qualification. He 
will be specially responsible for the running of the health unit,s with 
all their functions and establishment. He may also be in charge 
of the tuberculosis annexe a t  the Ganotok .- Hospital and the Puhlic 
Health Laboratory. 

(3) OIIC, P.H. Laboratory.-He will be a graduate in medicine, with 
special training in bacteriology and if possible, nutrition and 
public health chemistry, and will be in charge of the Laboratory. 

(4) Clbesn.ist.-A graduate in chemistry with experience in public health 
work. He will be under the direct supervision of the OIC, P.H. 
Laboratory. 

(5) Lady Doctor.-At least an L. M. F. with special trailling in Maternity 
and child welfare work. She will be in charge of the maternity 
beds in the Gangtok Hospital and will run a well-baby and mot.her 
clinic and will organise the fields for M.&C.TV. work in the central 
zone. 

(6) X-ray Operator.-Should be a medical man specially tra.ined in radio- 
logy. The aesistant surgeon a t  Gangtok Hospital being already 
trained in such work, a technician may be put under him for the 
present. 

(7) Medical O$cer-,in-charge of the Unit.-He should be a qualified medical 
nlan preferably trained in public health and will be in charge of 
the hospital or dispensary as well as of the overall charge of t,he 
entire unit and its operations including anti-malaria operations. 
He should also carry out school health work in his area. 

(8) Lady Health Visitor.-will assist the Lady Doctor in running t,be clinic 
and in organising the field for maternity and child welfare work. 

(9) Midwife at the Centre.-In the Central zone she will assist the La.dy 
Doctor in mnniug the maternity ward, as well as the ch i c .  

(10) Jlidwife or Da.i at other units.-will look after the maternity beds 
when provided, but her main duties will be orgailising the field worli. 

(11) Sanitary Inspector.-He will be in charge of all public health 
work in the field including the anti-malaria operations for which he 
must take special training. His special assignment will be t'he 
collection of vital statistics, vaccination, health educationl 
environmental and school sanitation work. 

(12) Vaccinator cum Health Assistant.-He will assist the Sanitary Ins- 
pector in his duties. 

All the public health staff and particularly the field staff are expect*ed to 
carry out certain amount of health education. 
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Zones a.nd Villages with their Estirtcatcd Yoplation. 
1. CENTBAL ZONE- 9. Bungtar h'amchi . , 3 0 0  

I. Gangtok . . 6,000 
10. Salgari . 360 

2. Burtok . 500 
11.Geyzing . . UW) 

3. Penlong 6 0 0  
12. Kewzing . 3 0 0  

7.000 
Population covered by 

the survey. 

- 
11. SOUTHERN ZONE- 

I. Rongpo . 
2. Duga . 
3. Majitar 

4. Sindam bazar . 

7.8 14. Burikop . 8 0 0  

15. Mindo . 6 0 0  
200 

16. Chumbung . . 1,000 
2.000 

17. Soreng Bazer . . 150 
90 

18. Chakung . 3,000 
300 - 

0,202 
5. Bardang . 65 Population covered by Na 522 

the survey. -I % 6.7 
6. Sangsakim . 500 

IV. EASTERN ZONE- 
7. Barmik Tokd 260 1. Rhenock bazar . 4 0 0  

8. Barmik daring . 200 2. Tarpin . . 300 

9. Ginglibon . 20 3. Rorethang . 35 

10. Saku . . . 200 4. Pakyong . . 1,500 

12. West Pandom 200 6. Amba . . 1,000 

13. Sumin . . 200 7. Damlakhan . . 110 

14. Sumin Linchey . 100 8. Dickling . . 360 

16. Sirwani . MI 4,195 
Population covered by 190 

16. Timitarkoo . 700 the surrey. 4.7 

17. Kartikey . 12 

6,237 
Population covered by 346 

the survey. 6.5 

III. WESTERN ZONE- 1 .  
1. Namchi bazar . 760 

3. Aesanthang . . 200 

4. Sake Namohi . 32 

6. Gumba Namnhi . 90 

V .  NORTHERX ZONE- 
1. Dikchu . r 

.>.I 

2. Jangoo . 150 

3. Mang~n Baanr . 1 (XI 

4. Chungtham . 3% 

6. Chinapari . 10 

6. Lachen . . 4011 

i30  
Population covered by { 90 

the surrey. 12.3 
- ~ 

6. Dharguon . 80 Tobnl population of 52 27,36.L 
villafies. 

7. Poongdora . 60 

8. Timiteku . 100 
Total population co-- No. 1,7M 

1-ered by the survey. { % 6.2 





APPENDIX IV. 

Distributioiz of occupation in the sample population by age groups. 

. I I 

Occupation. 0-14.9. 1 1 .  25 
1 above. ( Total. 

I I 

--- 1 I- - - - 1 -- - -1 -- 

I I 
I ! I 
I 

Priest . . . j  - I 

I 
Liberal profession . 

i 
, 
I I 

Cultivators 20 1 65 ' 185 I 270 , 

I 
I 

1 / l i - 
1 

I 

Landlord . 
I 

Clerks & other sedelrtery . - j i 13 I 19 
I 
I i I 

I 

At. school . 
5ti7 1 14.5 ; - 1 712 

I I I 

I I 

Traders . I - 42 1 57 
I l 5  I 

, I 

I 
i 

At) home . . 1 I 288 i 51 , 98 

i 1 
! 

437 

I Shop-keeper & shop Assts. . I 
- 1  - 3 ,  2 1 

I 

I 
Domestic. servn111 a . . I  * ;  19 1 20 1 53 

I 
I I I 
I I I 

Transport & other labours . . , . - 16 / 28 1 44 

I ; (1 agri.) I 
I 

- ! I !  I 
Police . 11 1 12 

I 

I 
: .  i I 

I 
- I 

Military . - ! 1 i 1 I i 

Village Headman . I - 1  I 1 ! 
I Artisan . 1 - 1  1 

- . I  i 
liec+llaneous . I 10 / 29 

I , 
1 

43 
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APPENDIX VI. 

Table XXXIX (a). 

Hookworm Inji?sta,tio~~ by z0n.e.s n,nd Com~nunities. 





APPENDIX V1. 

Table XXXIX (c). 

Tapeworm iflfestation by zones and cornmwnities. 





ALL INDIA INSTITUTE OF HYGIENE & PUBLIO HEALTH, 
CALCUTTA. 

Village Sclbedule for. a Iiupicl I-leublb Survey of Sikkirn,, 7953. 

1. Number ........................................................................ 
2. Locatioli alld diuto~lce fronb Hd. yru.. ............................................... 

1'opulut.ion :- P. Total- Alliludc . . . . . . . . . .  
............................................................. 3. lica,lth circle, if any.. 

........................... .................... 4. Approach (Topography). .Climute.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6. Yislributiorl of houses.. 

9. Trade. .......................................................................... 
10. VillagccrnCts .................................................................... 

............................................................. 11. Religious irlstitutionv. 

............................................... 12. Xdurutional and cultural inst.itut,iollu. 

.................................................................. 13. ~ n i m a l  beepine 

........................................ 14. Mcdieul and Mutcrnity attclldance available.. 

.............................................. 15. Sowcca of water eupply for the village.. 

.............................................. 16. Number of houru with water supply.. 

.................................................... 17. Ntunber of houaecl with latrine.. 

................................................................ 18. Lightarra,ngement 
I .......................................................... 10. Period covered by snow.. 

............................................................ 20. Period of rai~lftlll.. 

............................................................. 21. Pairs aud fentivals.. 

22. Ento~uological flora and l u n a -  

Mosquito- 

Sandfiies- 

Ticks- 

Louse- 

Flea- 

23. Rodents- 



ALL INDIA INWl"l'TUTE OF HYGIENE & PUEIJC HEALTH, 
CALCUTTA. 

Palrtily Schedulp .fol. a Rapid Health Sul,?;ey of Siklciwt, 1953. 

2. Family KO. ...................................................................... 
3. Date of visit. ................................................................. 

................................................................ 4. Head of family.. 

................................................................. 5. Nature of fanlily. 

6. Economic status. ......................... Fan.~/lj. inconge ( m c ~ t h l ~ ) .  ............... 
7. Number of inmates : Adtt N C h ildrc 31 tolal 

Male- 

Female- 

......................................................................... 8. Religion 

10,Language ........................................................................ 
.............................................................. 11. Residential status.. 

.............................................. 12. Birth placc of the head of tlie family.. 

............................................ 13. Occupation of the Head of the family.. 

................................................ 14. Addiction-Nature and number.. 

.......................................................... 15. Immunisation history.. 

................................................ 16. Abortions, births and deaths (yr.). 

............................................................ 17. Sex of the deceased.. 

18.C!ause of death .................................................................. 
19. Typeofhouse .................................................................... 

................................................................. 20, Space per person. 

.............................................................. 21. Sloeping fnoilities.. 

................................................ 22. Heating and lighting facilities.. , . 
................................... ...................... 23. Kitchen .Type of fuel.. 

............................... ............ 24. Water supply .Drinking and Domestic.. 

.................................................. 26. Disposal of refuse and night soil.. 

26. Diet and food habits ............................................................ 
............................................................... 27. Maternity facilities. 

28. Medical assltanoe ...................................-...........................* 

31. Rodents ......................................................................... 
35 Health165 10 



ALL INDIA INSTITUTE OF HYQIFJUE & PUBLIC HEALTH, 
CALCUTTA. 

Individual Xclt,~(l~clc for a Rrlyitl Henltl~ ,Sr~r.vsy (4 8il;kirn, 1953. 

3. Sex. ............................................................................ 
6. .ige ............................................................................. 
7. Occup~tion ...................................................................... 

Wage earner. ..................... C'nu~e of unemyloyloe~it.. .................... 
.................................... 

.................................. 
.................................................................. 8. lIarit '~1 ~t i t tu3 . .  

............................................ 9. Nulllber of live births and chiltlren living.. 

...................... ................................. 10. Disability, if any.. .Ca,uae.. 

.............................. \ 1. Presellt state of hea.lth Cpnae O F  sicknes3. ............... 

............................. ..................... 12. Part  sicknesq (Year). .Duration.. 

Nature ........................ 
..................................... ................. 13. Literacy.. .Typo of training. 

.......................................................... 14. Raemoglobin per cont.. 

................................................................ 13. Blood parasites.. 

.................................................................. 16. Stool pirnsitea 

................................................................ 17. Nutritional state 

15 Spleen .......................................................................... 
Hoalth htrbitg .......................... 

................................................ 19 Other laboratory test, i f  any 'done.' 

Clinioal condition notod- 



(a) Key to  General individual Scltedprle (Sikkisn, t lealt i~ Sunzy). 

~ , ~ ~ ~ ~ t i o n - L i ' J e r d  rofeehion, Landlord, Clerk ancl other sedentary, Priest, a t  lichool, a t  Home, f Shop epper, Artisan. Cultivator: T r a d ~ r ,  Hawker, Milk-mnn, Ih,nlehtic  ema ant, 
Raeherman, Fibherman, dgrirultural labour, Transibc,rt lal~our, Other labour, 
Vagabond or hcgger, Others, Police, Military, Village Headman, Sweper. 
Barber, Co1)bler. 

Literacy-I!litel.de, Jllst literate, Literate. 

Tpe of training-Prirrary, Secondarv, College, Technical, Modem, Traditional. 

~ i~~bi l j t ies-Ni l ,  Partial deaf, Co~llpletely deaf, ncaf mute, Partially blind, Completely blind, 
L o s ~  of limb including paralysis and paresis, Kyyohosis. 

Cnuse-Co~lgenital, Accident, Uiseahe, Old age. Aiy other. 

State of Health-Well, Actually ill, Chronically ill, Indifferent. 

X"tritiona1 utat,ua-Dcfccts found (enumerate)- 

Vitamin A . . . . Normal. Might. Moderate. 3Lariced. 

Vitamin Ba . PP I) 9 )  7 s 

Vitamin B, . a .  s 0 D# 9 9 # 9 

Vitamin B, (othem) . . # *  0, ?# *e 

Iodine . . . 0s I9 . . I, 

General . . I t  ~9 B. O D  

liealth Habite-Bathmg-Use ot soap or oil. 

Mouth and teeth, Bowels, Clothes, I~r~ lha  and nuil;, (\\rite only wllat is 
practised). 



APPENDIX VIK-contd. 

( b )  Key to Family a d  E~fi,viron.rne)~~t Schedule (Silikinz, HeaXt 1~ fiwuey), 

Nature of family-Single, Joint, Multi. 

Economic sta,tus-Very poor, Poor, Middle, Rich. 

Religion-Hindu, Buddhist, Christian, &Iuslim, Confucians, Jain, Sikhs, No specific religion, 
0 t hers (specify). 

Race-Lepchas, Sikliiniese Bhutias, Tibetan Bhutias, Nepali Bhutias, Nepali, nlarwnt.i, Billar.i, 
Punjabi, Bengali, other Indians. 

JSepaliTribes-(a) Sherpae, Rais, Limbus, Gurungs, RIangars, Tamangs, Sunnare, Bhujil 
(Gharti), Thami, h-ewsrs (Pradhan). 

(h) &hum (Brahmin), Ichet tri, Sanycsi. 

(c) Hami, Damni, Sarlri. 

Language-Lepcha, Siklrimese (Bhnt,ia.), Tibetan (Bhutia), Nepali. 

Tribal dideot S h e r p a ,  Lirnbu, Xewari, etc. 

Residential status--permanent., Temporary-Frequent, Infrequent--Viaitor, others. 

Addiction-Nil, Smoking, Alcohol, Opiuru, Charas, Bhang, Tobacco chewing, Cocaine, Others 
(specify). 

Immunisation-Xil, Pmsllpox, Smallpos Revao., Typhoicl, Cholera, Pla,gue, Rahles, Others 
(specify). 

Births (during the year)-Abortion, Still birth, Live birth male, Live birth female. 

Maternity attendance-Emtor, Midwife, Dai trained, Dai untrained, Relative, None. 

Deat'hs (during the year)-Male, Female, Infant,, Pre-school, School, Adult, Old, Resident, 
Kon R,esident. 

Cause of deat,h. 

Medical attendance-Not available within 6 miles, Available and utilised, Available and not 
utiliaed. 

Type of medical attendance available-Qualified private, Qualified dispensary, Homeopath, 
Ayurved, Unani, Quaclr, Folli Medicine, Others. 

Type of housing-Rut, Wooden house, Pucca house, Temporary stone hut, Detached, Attached, 
Semi-detached. 

Dampness-Dv, Damp, Leaky, Others. 

Over-crowding-Floor space (Sq. ft. per persrir). 

Vent,iletion-Good, Inadequate, Poor. 

Lighting-Good, Inadequate, Poor. 

Sleeping facilit,ies-Wooden bed-stead, Machang, Floor. 

Mosquito curtain-Used, Not used. 

Heating arrangement-Present, Absent, Open fire. 

Fire place-Charcoal fire, Others. 



(b) Key to Fa- &hhb (Sdkbnc, Heallh Surrey). 

-be, #at llepae. 

 ow or animal-shed-Attached, Detached, Nil, D m  not -. 
Weter eupply-Drinkingapring, Well, Streamlets, P i d ,  o h ,  ~eqoets, 1~ed6q..b. 

~athing and \V8lhg-Adq~ode, In-De. 

h~ipe-Provided and Ueed-Pmvided end not ueed, Kot pro~ido8, 

Type-Bucket, Hanging, Pit, Surf-, Bore hole, Others (Specify]. 

goml~ary oondibionn4%d, Bad, V O P ~  bad. 

Diepoad-Doe8 not arise, Scattered in fiold, Dumped, Buried, a m p m M .  

~ m e a t i o ~ i m s h a ~ d  b i r d e w ,  Qwt, B k p ,  Pig, Dudu,  ens, m, Deer, h m u ,  
Horn, Donkey, Yak, Permy, BuCVelQ 

I n r e o t s ~ ~ u S f o .  FSieq 8 d  Pty, Btd luge, Tieks, €bkme&q IlbT~eq H d  k, 
Body louse, P. imritene, h, O h r s  (Specify). 

Rodent-Present, Absent. 

T p - R .  rtlttus, R. norvegioue, R. bengalensia bengalenaia, Gunomp Kok, BmGqoqts, 
Mua Muaculue (mouse), Musk Shrew, Cunomys verlus, uthem f-). 

Diet-Rice, Wheat, Mixed, VqpWiaa, Noe v*, Ofhers, 



APPENDIX VIIn-nckE. 

(c) Key to Village Survey Schedule (Sikkim). 

Distribution of houses-Compact,, In  clusters, Along tho road, Gcattered, Widely emtiered, 
Along the main road. 

Altitude-1000 ft., -1600 ft., -2W0 ft., -3000 ft., 3 0 0 0  ft., -5000 ft., -4000 ft., 
-8000 ft., -10000 ft., etc. 

Approach-Metalled road, Foot path, Hill-track, Winding lanes, Others (Spocify). 

Faoilities of Postal communications-Present in the village, within 3 miles, within 5 milee, 
Beyond 5 miles, Almost absent or difficult, Nil. 

Water supply-Drinking-Public, Piped, Private, Nutural, Strwmleta, Springs, 8eepages, 
Collections in tanks, Available in the village within 1 mile, More 
than a mile away, Adequate, Inadequate. 

Domestic-Public, Piped, Private, Natural streamlets, Springs, (bathing and washing) Seepegea, 
Collection in tanks, Available in the village, Within 1 mile, More than e mile 
away, Adequate, Inadequate. 

Collection end Diapoml of night soil-Nil, Private Lat.rinee, Public Latrines, Percentage of 
houses with latrinee. 

DiaposalSatisfactory, Unsatisfactory, Very unsatisfactory. 

Climate-Temperature, Humidity, Rainfall, free month, if any. 

Rainfall-total, period. 

Snowfall-No fall in the year, Fall in winter only, 6m, 9m, perpetual snow. 

Nature of agricultural products :- 

Cereals-Maize, Rye, Barley, Wheat,, Jawar, Milleta, Buck-wheat, Othere (Speoify). 

Pulses-Bengal gram, Black gram, Green gram, Lentils, Peas dried, Red gram, Soyabeen, 
Horse gram, Others (Specify). 

Fruits-Orange, Apples, Apricots, Peach, Pears, Plums, Nuts, Gro,pea, Banana, Pomegrec 
nate, Goosebery, Guava, Mangoes, Lichi, Jack fruit, Othera (Specify). 

Oil seed-Nustard, Gingelly, Linseed, Ghee, Butter, Dalda, Others (Specify). 

Vegekbles-Potato, Carrot, Cabbage, Cauliflower, Reet root, Tomato, Spinach, Gourd, Beans, 
P e a ,  Rrinjal, Rhubarb, Celery, Lettuce, Amaranth, Sweet potato, Ladies- 
finger, Pumpkin, Turpin, Vegetable marrow, Onion, Squssh Nebble, Bambooes 
shoots, Fern tops, Squash roots, Water cress, Yam (mane, pidalu). 

Trade facilities-Market not present in the village, Present in the village, within 3 pilea, within 
6 mileg, more than 6 milee. 

Village crafts-Pment, Absent, Nature. 

Roligiow Inetitution-Absent, Present, N a t m .  

Cultural organisation-Nil, Primary School, Secondary School, Club, Playground, Folk dance. 

Bnimal keeping-Nil, Poultry, Piggery, Goat keeping, Sheep held, Ponny raising, Others 
(Specify). 

Medical facilities- Available, Not avaihble. 

Feim and Festivals-Name, period of the year, No. of people attQndin8, Di~rotion, Any epidemio 
later. 



f is t  of Disease for ICauses of Death" and S i c k r ~ ~ g ,  

Institute Inter- 
C d e  national 
Noe. Cude Nos. 

Name of the Disc-. 

1. 169-193 Accidental dentlis other than 
195-199 snake-bite and animal-bite. 

2; Acute ahdo~non. 

9. 30 Acute anterior Poliomyeliti~. 

8. 7b, 7c. Arithrat (N). 

b. l a l a  Asphyxia Neonatomni. 

' 7. 68 Beri-Beri. 

8. 100 Birth In jury. 

0, 28 Bbck water fever. 

10. 45-55 Canoer and Mdignadt tumonte. 

12. 380 Chicken Pox (N). 

13. 4 Cholera (IS). 

14. 167-168 Congenitel dehility, LuLformatione, eta, 

16. 38f Dengue. 

17. 27 Diarrhoeas and Dysentery (N) 
Amoebic, Bacillary, others. 

18. 10 Diphtheria (N). 

10. 89 Em, Diseaaee and Mrtetoid A~it,rurn. 

20. 200eL Epidemic Dropsy. 

21. 88 Eye, other dieeaaes of. 

32. 200aa Fevem, other. 

89. 42 Filarlaah. 

44. 80-5 Heart dieeesea 

86. 33 M u e n z e  with or without mpiratory Complicetions. 

27. 23. Leprosy. 

98. 124-7 Liver diaeasea. (cirrhosis, Other diaeam of liver, Biliarg 
and Gallbladder dieeaae). 



List of Dioease for "Caztscs of Death" and 8ickness-contd. 
Institiite Jnterna- 

Code tional 
BTaa. Code Noer 

Name of the Diseaser 

29. 28 Halaria (All types). 

80. 86 Measles (f?). 

31. 6 Meningitis (N) (Qrebroepinel). 

82. 84 Mental dieorder. 

33. Tropical Ulcer 

36. 130-2 Nephritic and other diseaees or urinaty epetem. 

ae. 80-3, Nervous system- 
85-7. Other diseases of. 

a7. 26 Opthalmia Neonatorurn. 

as. 3 Plague (N) (Bubonio, eeptimemio end Pneumonia). 

89. 107, 108, Pneumonias (N) Broncho-pneumonia, Labour Pneumonia unspeoified 
109. Poisoning (Glooholisra, others). 

40. 77-9 Poisoning, (Alcoholism, others). 
140, 144, Pregnanoy and Childbirth diseaaee of. 
147-8,142-a, 

41. 146, 146, 
149, 150. 

4a. 147b Puerperal fevem. 

M, 88b Rabies. 

46. 3 1 Relapsing ever (N). 

46. 68,69 Rheumatio oonditione. 

47. 154-168 Riokete (Diseases of the bones). 

48. 161-3 Scabies. 

48. 169 Senility. 

0. 161-3 Skin-Other dieewe of. 

61. a4 S ~ R U - ~ O X  (N). 

61. 109-98 Snake-bib and bitm of other wild animals. 

63. 72, 74, 76 Spleen end blood--disease of. 

64. 103, 184 Suicide. 

85. 12 Tetanue. 

SG. ll66,2 or 3 Throat dimesee inoluding tonsillitis. 

67. 88 Trachoma. 



hetitute Interne& 
Code tional Kame of the Dieeoss. 
Nm. Code NUB. 

a8. la Tuberouloeis of respiratory system (N). 

89, 14-22 Tuberonl~iilis other then respiretory (N). 

00. 1 and 2 Typhoid and paratyphoid fevera (N)-Specify. 

81. 39 Typhus fevers (N). 

62. 30 

63. 0 Whooping cough. 

&Q. 112 Aethmn. 

65. 6 Undulant Fever. 

66. 32 Yam. 

67. 42 Other dieearns due to Helminthe. 

7, 11, 24, 26, Other infeotive parasitic diseeees (Speuify). { 37, 44. 

Non-malignant Tumoura 

Tumoure of Undetermined Nature. 

Diseases of endoorine glen&. 

Ecumy. 

Pellagre. 

Other vitamin deficiency disea~es. 

Anaemias. 

Other dimmw of Circulatory System. 

Bronchitie. 

78. ( 104, 105, Other mpinrtory dimwee. 
110-114. 

79. 117 Uloer of the Stomaoh of Doedenurn. 

00. 119, 120 Enteritie end dierrhoea. 

82. 12a Hernia 

83. { 116, 1 Other &ewes of the digustire q s k m .  
118, 123, 
128-9. 

84. 1334 Nonvenereel di- of the @to urinary ~ystem. 



ALL INDIA INSTll"UTE OF HPOIEHB & PUBLIO HEALl'E-don&, 

List of Disease for "Causes of Decrtk" and 8ickness-cmcld.  

Inetitute Intorna- 
Code tionnl 
Noe. Code Noe. 

N R I ~ O  of the Dinoesc. 

85. 106-8 Homioide. 

86. 189.98 Other external causes (Nature to ~ ~ e i c i f ~ ) .  

87. 199, 300 Other illdefined causes; 

80. Goitre. 

Qo. 

oi. 

oa. 

QJ, 

04. 

06. 

96. 

97. 

OR. 

00. 

Sciatica; 

-4denoid. 

Actinomycoeib, 

Conjunotivitie. 

Tapeworm, 

Roundworm. 

Syphilis. 

Gonorrhoea. 

Piles. 

Caric8. 



Piatorirrl * s- 
I. Phyeiography- 

(i) On way lo Gangtok-Tewto Bridge . . . 
(ii) On way to Rho&--9uapemion bridge jost suaa ie~~ t  far r jeep ta 

Pam 

(iii) On way to Chungthen-Party croesing a hill etregrn over e bamboo 
bridge . 

(iv) On the roed to Chungthan-Party negotiating a vary diffidt 
ternin. . 

II. Village Housing and Bseeer.- 

(v) Lachen-A compact villages- . 
(vi) A t y p i d  Bhotiye (Silrkimese) houm-People live u~stoira m d  

pigs below . 
(vii) A typical Nepali Houee with Cattle shed on the left-People 

live below end etom their products upeteira . . 
(viii) A poor Nepali h o w  with cattle ehed on the left . . 
(ix) A t y p i d  h o w  in Lechen with omhard . 
(x) Home of a rich Nepali (Pradhan at Rbenock) . 

(xi) A prayer room in Buddbiet family . . . .  
(xii) A Buddhiat moneetery (Gumpha) showing prayer wheel and flags 

(xiii) A typical piggery in Penlong . . . .  
(xiv) Asecrrnlata shrub around e, hut . . . 
(xv) Distribution of water through bamboo p i p  in Penlong Bsceer . 

IV. Hoepitale and Schools- 

(xvi) Hoepitelm et Namchi . 
(xvii) A group of girl studenta and toachem in the Girle' W h  School 

~ t a ~ m g b k  . . . . . . . . 
(xviii) A p p  of High school boys at Gangtok with the Heedmaster 

(extreme left) . . . . . 
V. Bazaar- 

(xix) The party working in Penlong Bazasr . . . . . 
(xx) The hat day in Pakyong . . . . . . .  

VI. Community- 

( u i )  A typiosl Sikkimeae (Village Msndel) with the Aaeooista Profewor 

(d) ApdrofTibetenrohool b o p .  . . . . . . 



(xxiii) A group of typical Neplis . 
(xxiv) A group of Lepchaa . q 

VII. The Survey Work- 

(XXV) A t  Vejib~+A - endw4o eree for Kda-azar aad Ibelarb . 
(xxvi) At Rhenock Bazaar-A group of people collected for examination 

(xxvii) At Lechen-Ta,king blood .for examinetion . 

(xxix) At Rangpo-Search for mosquitoes and sandflies &om Cattle shed 

(xxx) At Chekung-Visit to a village home for exemination-Kan- 
chenjunge at the bck-ground . 
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ON WAY TO GANGTOK-'IEESTA BRIDGE. 



ON WAY TO CHUNGTHAN-PARTY CROSSING A HILL STREAM 
OVER A BAMBOO BRIDGE. 

ON THE ROAD TO CHUNGTHAN- PARTY NEGOTIATING A VERY 
DIFFICULT TERRA IN. 



LACHEN-A COMPACT VELAGE. 

A TYPICAL BHOTIYA (SIIUUMESB) HOUSE--PEOPLE LdV6 
. . W%6TAWaklYD He BB#W. 



-AGE 'HOWIING AND BAZAAR-contd. 

A TYPICAL NEPALI HOUSE WITH CATTLESHED ON THE 
LEFT-PEOPLE LIVE BELOW AND STORE THEIR 

PRODUCTS UPSTAIRS. 



%FILLAGE HOUSING AND B A Z A A i 4 ,  

A TYPICAL HOUSE IN LACHEN WITH ORCHARD 
AT THE BACKGROUND. 



- 

140 

VILLAGE HOUSING AND BAZAAR--colzcld. 

A'PRAYER ROOMBIN A BUDDHIST FAMILY. 

A BUDDHIST MONASTERY (GUMPHA) SHOWING PRAYER 
WHEEL & FLAGS. 



A-TYPICAL PIGCiERY IN PENLONG. 

ASSAMLATA SHRUB AROUND A HUT. 



DISTRIBUTION OF WATER THROUGH BAMBOO PIPE IN 
PENLONG BAZAAR. 

HOWXTALS AND SCHOOLS 



HWPITALxr AND S C H O O L S ~ i d .  

A GROW OF GIRLS STUDENTS AM) TEACHERS M THE GIRLS 
HIGH SCHOOL AT GANGTOK. 

A GROUP OF NIGH SCHOOL BOYS AT GANGTOK WfSH TAB 
HEADMASTER (?mREME m. 



THE PARTY WORKING n\r PENLONG BAZAAR. 

THE HAT DAY IN PAKYONG. 



A TYPICAL SIKKIMESE (VILLAGE MANDAL) WrrH 
THE AS?XlCIATB PRO@kBSOR. 



A PAIR OF TIBETAN SCHOOL BOYS. 



A GROUP OF TYPICAL WEPALIS. 

A GROUP OF LEPCHAS. 



I'm smmy WORK 

AT MAJITAR-A HIGHLY ENDEMIC AREA FOR KALAAZAR AND 
MALARIA. 

AT RHENOCK BAZAAR-A GROUP OF PEOPLES COLLECTED FOR 
EXAMINATION. 



AT LACHEN-TAKMG BLOOD FOR EXAMWATION. 

AT CWUNGTHAN-SPLEEN EXAMINATION. 
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